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| THE RIGHT HONOURABLE 
WILLS EARL OF HILLSBOROUGH, 


VISCOUNT KILWARLIN OF THE 
KINGDOM OF IRELAND, | 
AND BARON HARWICH OF GREAT 
BRITAIN; _ | 
ONE OF HIS MAJESTY's PRINCIPAL 
' SECRETARIES, OF STATE, 


FIRST LORD, COMMISSIONER FOR 
TRADE AND PLANTATIONS, 


AND ONE OF HIS MAJESTY's MOST _ 


HONOURABLE PRIVY COUNCIL. 
} 715 'F IE 


My Losny, 

H E intrinſic merit of Count 
| Gyllenborg's Treatiſe, of 

which the following ſheets are a 


tranſlation, will, I am confident, 
obtain Your Lordſhip's approba- 


tion 


- DEBIQCAFLOMNG 
hope ins to fendeuſa 
excellent a work generally known | 
1 beneffcial. to M countny men. 
I therefore haue only o aſſ Nou 
pardon, for ſeeking your Lordſhipis 

ronage. Your unweariedapn 


plication,, My. Lord, to national 
objects, Your aſſiduity in promot- 
ing, and abilities in conduct 
chetn, are boneineing proofs, that 
che Hfialleſt attem pts of this fort 
dre not beneath Yar notice, Hf, 
permit me to ſay, below Yourpte: 
py Fou, My Lord, Who 11 5 
ide in N Wk cee Jena 
wy this country; are 600 kenkbls's 
the mutual ſu pport deen gad 
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DPEDICAPTIONS wt 


> Il ado Agricoltirg Hh to ConriteL 
> BY mane theoncg2while you direct 
4 the ether Fhepate Afterdarty, 
5 on Which the! wealth and power 
sofa Hatioh are ſounded, and by 
„which alone that wealth and 
beer ⸗Cam be adele 


-TC But it $9 i & 4. Ti 1 Y 1 b. e 1 17 


1 e was not to Your Lord- 
Gps as a Sateſiman only, that l 
propoke vw myſelf. rhe hongur of 
addreſſing this treatife, When I 
conſidered Your Lordſhip, even in 
5 be ee from public 
u 


une 1 dedicating and <nno- 9571 
bling it by. Your inſtruction, en- 
-M pen; and example, ms cul: 
tiyating lands, improving the arts 


a 4 of 


as ©. FRO 1% TO vo 3 Oh, Ch.,v95 


vi D E DIC AT ION. 
of huſbandry, and, in fact, ren- 
dering barren waſtes ſubſerviept te to 
theafſesaþd pvy&ierigies A + 
fellow-creatures ; I was natura 
induced to wiſh for the perm ig 4 
of prefixing Your Lordſhip's $ 

to theſe, EugmENTs, 08, AGRICUL7 
TURF4..And; the more ſo, as they 
were fuſt written by a Nobleman, 
who, like You, My Lord, ma kes 
it his ſtudy.to,promate the, — 21 
nels of. mankind Pei bat 7 2111 oldgms 

„ham ne Honoteo 
NG: . mith.grofaund reſpect, 5g 


A My, LORD, 1g nell 18 20011 
* [O11 don Voun Lokpskir, "i no 


n ds 7 . ale fr folie 2991 
HITEHALL, 
October z9th, 2770. Umble jervant, 


JOHN MILLS. 


HWHOITADODIAQ” ue 
2135 Hol, bn bus eqbazdtud to 
97 37/1391 it N, namngd UID 
P R Ef Ti ALCÞ 
e 264 L « 2911679-woll) 
oy AV ING, in my former works 
on Hatbandry, collected into one 
view, as accutate an account of the {62 
| vetal improvements in Agriculture made 
by the antients and moderns, as a care 
ful peruſal of their writings,” and « due 
attention to this preſent praktice, could 
enable me; and having fine given, bel 
caſionally, ſome details of whatfarther 
ſteps were taken in bur neighbouring na- 
tions; 1 thought it à duty ſocumbent 
on me, Fin return fol the vely favourable 
reception With Dick the Penne have 
81 91d, Hd hennes 
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hondured my labbufs, Cong 
and lay before my countrymen a trühſ- 
lation of che following ſheets, lately pb. 
liſhed by a-Swediſh Nobleman, whom 
the great 'Warremvs, after congtatu- 
lating Sweden bn the Happineſs of Hav 
ing a man of the Cbunt's fank Ie. wel 
qualified” to treat this ſubject, addteffet 
to the following effect, in a letter ſub- 
joined de his Werk 19 300,20 2? 
Holz zt hag ,tnobty 450709 f ad! 
So an, moſt noble Count |. By fach 
« means. the nobility gain every mark. | 
« of the eſteem and reſpec, of, their | 
mee. in a much more pleaſing 
Manner, than when paid to the, dig- 

<< pity procured by anceſtors. From the 
Notary | « time 


PAH NO A FJ A CAE xi 


re, | « time. that, the ,GY4 EN BORG» family 


« firſt diſtinguiſhed themſelves in our 
qherthern climate, none have ſhone 
« mae than they, ot daſerved better in 
every branch of literature. Vou, moſt 
— laudably, follow the footſteps of your 
e uſtrious progenitors, who have leſt 
«« von theſe ineitements; and exert the 
« utmoſt diligence to become con{ſpicu- 
e ous, not by parchments and portraits, 


« but for vittue, wiſdom, and true glory. 
« Purſtie the path you have entered on, 


and 'Sotititive dhe fame love to your 
« bourttty': that country will embrace 


v Fifki Etfuaf ardour, and Jaftly ftile 


«©y08 Het PTR. This, Stu, flext 


to the heavenly benediction, is the 


n « greateſt 


1 FRN EF A CE 


Hike 


by « greateſt blefſing that J n wWilh ll 
on this ſide of immort tality. 61 


585 LOW <3] 
pe knew a greater, my prayer ould i 1 
00 « be, that you e enjoy ith. Ft: N F 
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| Whoever cats an eye on the content 


JI 


or this work, will ſee that our obſe 
2 has conſidered his  ſabje&t in every | 
different light in. which a thous gh 
knowledge of. chemiſtry could enable 


him to view it: and though reaſoning 


without experiments is ſeldom of much 
uſe in practical arts; yet reaſoning 
founded on real ſcience; and derived 
from former experiments, may often 
enable an ingenious. huſbandman to draw 


uſeful concluſions, even from unſucceſ- 
elndaT AVI ful 


PREFACE. ut 


FRB 1 ul experiments. Tn this reſpect, T doubt 
1 % of but that the Blowing work may be 
ould bf great utility!“ Foreign nations Have 
* xpreſſed theit approbation of it,” by 
tranſlating it it into their languages; and 
I hope it will not be les reliſhed here, 
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where every improvement m agriculture 
IODIDE 


meets with the kindeſt receptive. pM \ 
25 


'S i 111 4 41. 3,0 . iin 1 . IS 2 OOH OO 

PR . * & by | 1 - ds . 8 R | id 
Q{LOIRDT CC YON] DT; 9b O1 al 

_ . © 7 . 0 L 

$ N N 1 a = 'Y N « „ © * 18 y 

10 MIORID! 21 c rogge TUOTIIW 

v1100189T 39\ 112 £39 Aft 810 

> * - 


b2/119D bas (930210! 1897 10 p9DqUAL 


190 yam 2109119943 19cmot mom 
. ' : ym —_T — 1 1 4 — 1 FY $ * 
aw VIEW ©O1 ald. — Mun & 1318) 3 4 [15 Dns 


el. ln mobs g@n0iyloaod Inisls 


ful 91 | CON TENTS, 


** LE TT MI eee 


AY AH 


ONT E. NT. S. 


1 CHA * p uo | 
10 ns A N N AN WE” 


1 
O F the conflituent parts of mae. I 
v0 Wannen e 12 And bay YE) NO BE | 
1 : fab N 
07 the ae, of Vegetation in general. 
301 e 18. 4-9. 8 ( 
c HA P. III. 


Of the intrinſic power of Scadt whereby they mul- 
81 tiply their kind, n QUIGNTY, BBD nc 200 
CHA F. 2 IV. } 

Of Heat, fo far as it prometes vegetation, © nt #6 

o H AP. 2 
Of _—_ ſo far as it promotes vegetation. | 
ve n 2 > WET SOLE Gern dad war 
CHAP. VI. 
of Water, þ far as it rr ue. 67 


c H AP. vn. 
NA V — \W 


Of 1 Earth, ſo far as it promotes vegetation. 
© iz. #* | 
£ * : | C H A P. 


CONTENTS „ 


* H 0 P. 65554 
8 H A P. TY 3 
* Clay, fo far as 10 ts L A in vegetation, 91 
I Ws; CHA PN wh Q 
ne 
96 man C 87 HA P. . il T3! 10 
0 Of Mark, as rs to feli. 106 


damn WN HA. xl. Wren vt \0 f 
Of fach and growly Soils, 3 5 e 12 


C HAP.“ XIII. 
IL AUD Home}, 1 NS 

Of Salts, as prumating vegetation. : now : 8 

CHAP. XIV. 
i 8 notre eee t a it A NO 
0 Of ir ul 17 uliplicativ A of Seeds by 
| et. ah "0. 
by *Y BY YO OO nne 8 NA IV \Q — 


CHAP, XV. 
ITY 1AH 9 


0 manuring of Land, | | 
58 2 e uwe ni N N ra 
p. TARD TO 


A CONTENTS. 
„ Can 
Of the Aixture of Earths., + "Py ** 
£5 CHAP: A | 
Of paving, of ku. and of ui th 
. XVII. 1985 


| Of the means of removing certain  ObAacle, wr | 
. — gard1o the Barth. 2 W 


ERRATUM, 
1 3 
. Line ie 1, jor extended read tend 
ee eee Oh, 


N 


Nat * an{ Chemical Elements 


« t 


or AERO WT 
AGRICULTURE. | 


CHAPTER I. 


OF THE CONSTITUENT REFER 
Of VEGETABLES. | 


$xcTION I. 


N 91 to know wut oy bo 6 22 be 
12 beneficial to vegetables, and conducive to their 

growth, it is neceflary that we begin witlr in- 
quiring into their conffiiuents purtr. The know- 
ledge of theſe is acquired two ways; namely, wich= 
out fire, by ſeparating them as it were mechanically ; 
and ith fire, by an aocurate chemical analyſis 


A den 


2 Of the conſtituent Parts 


Secr. II. 
All . of whatever kind they are, being 
chemically. examined w:thout fire, yield, 
1. Oils, which are uſually expreſſed, and chiefly 
from the ſeeds, though not from all. | 
2. Salts, which are called g ntial, and which 
are different according to. the, different natures of 


the plants: wo 
3. Mucilaginous Juices of a glutinous | con- 


ſiſtence. ——— 
4. Gummous juices, alſo glutinous. 
5. Saponaceous juices. 
6. Reſins, and reſinous ehd Tubjracivas j juices. 
7. Somewhat reſembling air. - 
8. A fragrant ſpirituous ſubſtance. 
We muſt not however think, that all theſe are 6 
together, and at the ſame time in every vegetable; 5 
but only that there is no vegetable from which 
three, four, or more of the above named 1 


may not be obtained or Teparited, c | , 
| BEC r. HI. 
When irs are eam nined chanical with 
fire, they yield, Pagen 


1. Puter, which, if it Has little tiſte or ſmell, 


2. Salts, 


ſmell, 


Salts, 


of V 4 etables. . 3 

2. Salts, as well acid as allaline, which are ge- 
nerally of a fixed nature, ſeldom volatile. Likewiſe 
vily ſalts are obtained from ſome vegetables. 

3. Oils, more or leſs fragrant, and which are 
called eſſential when they are united with the 
ſpirituous ſubſtance (Se, 2. Ne 8); or if they 
have a. ſetid ſmell, they are termed empyreumatic. _ 

4. Earth, which is either — n or 
abſorbent, or calcarious. 


SECT. IV. 

The watery parts, as well thoſe wich are fe- 
parated without fire (Sect. 2. No 3, 4, 5, 6.) as 
thoſe which are ſeparated with fire (Sect. 3. 
Ne 1.) are found, when puritied, to be of the 
ame nature with common water, It is proper to 
obſerve concerning theſe watery parts, | 

I. That they have always more or leſs ae; 
and that as all taſte proceeds from ſalt, they ne- 
ceſſarily contain ſome ſaline particles. 

2. We alfo find them to be ſometimes odorifer- 
t; and as ſmell ariſes from oily and fpirituous 
principles, we conclude that they carry with them 
ly and ſpirituous particles. 

3. As the waters in plants are found to be 


mveable in veſſels, and alſo imbued with ſaline and 


lily particles (No 1. and 2.) ; we therefore con- 
A 2 clude, 


24 Of the conſtituent Paris 


dclude, that they have a power of 22 of 1 
_ diluting, and of mixing things together. e: 
4. From the moment that all the watery and oily bi 
particles of a plant have been expelled by fire, the 
coheſion of all the other parts which conſtitute 
the vegetable is deſtroyed : from whence it ap- 
pears, that the watery and oily particles perform th 
office of a glue or cement. 

5, All plants have not an equal guantity of water 
in them : thoſe which have the largeſt ſhare of it 


are called ſucculent, and thoſe which have the leaſt 
ſhare are called dry. | 4 
4A'v 0 
SECT. V. the 


Earthy particles may be ſeparated from vegetahlei get 


in two ways, namely, by putrefaction, or by being 2 
burnt to aſhes and duly waſbed. We find that by] ticl: 
theſe means we can obtain from plants earths oi the 
three kinds; or t 

1. A vitriable earth, ſuch as is obtained froni fider 
all farinaceous and nouriſhing plants. This earthif C 
is the more eaſily vitrified, the more nouriſhingll aſbes 
the plant was from which it was taken. It is i then 
part diſſolved by mineral acids. of tt 

2. An abſorbent earth, ſuch as is ſeparateſſ the / 
from ſmall, aromatic, medicinal, and other plant vate: 


of Vegetables. 5 

It attracts and abſorbs ſome moiſture, and is more 
eaſily diſſolved in mineral acids than the former; 
but on the other hand it is more difficult to liquefy. 

3. A calcarious earth, which is obtained only 
from hard vegetables and trees, It agrees in many 
things with the mineral calcarious earth, and yet 
differs from it in ſome reſpects. It becomes liquid 
in a very ſtrong fire, and turns into a green glaſs. 

It is to be obſerved concerning theſe earths ; 
of il 4. That we frequently obtain two kinds of 


lea of them from one and the ſame plant : for ex- 
ample, from the hard woody fhell of auts and 


almonds a calcariqus earth is obtained ; but from - 


me farinaceous ſubflance of the ſame nuts, we can 
get only a vitriable earth. ; 
being B. Mineralogiſts know, that not any _ par- 
Wl ticles of this kind are to be found any where on 
che ſurface of the earth, except in the black mould, 
or tur; and that they are therefore to be con- fn 
from ſidered as diſtin& from every natural mineral earth. 
ear C. Leſs of theſe earthy particles is found in the 
iſning ober of plants, than was in reality in the plants R 
t is i themſelves before they were burnt ; becauſe many 
of them fly off in burning, and are entangled in 
arateſſ the ot, or, being cloſely united with the oily or 
lantY vatery particles, form the /a/ts, oils, and juices. 
ꝗ 3 D, Theſe: 


6 Of the conſtituent Parts 
D. Theſe earthy particles form the bafs of, and 
give ſolidity to vegetables. The curious reader 


may ſee a farther account- of theſe earths in the, b 
Acts of the Royal Academy of Stockholm, for d 
the year 1760, page 142, c. | W 

SRY r. VI. | b 

Whether the ſalts that are obtained from vege- ju 
tables by fire (Sect. 3. No .) exiſted in the plants Wl w 
before, or whether they are not rather generated ef 


and produced by the fire, during the deſtruction of 
the vegetable, is a queſtion which I ſhall not de- 
termine here, 

The oily ſalts, which are obtained from ſome 
plants which grow in hotter climates, either by al, 
diſtillation, or by a ſpontaneous precipitation from I ar 
ſome oils, or laſtly by ſublimation and decoction IF eo 
from reſinous plants, partly pre- exiſtec in ſome I th 
parts of the vegetables, and ſeem purtiy to be pro- 


duced by a new combination of the parts. 5 of 
If we conſider the effential Hur obtained w:thous If tic 
fire, we obſerve, ſta 


1. That in ſome vegetables there is amenife ecidj tin 
known by its ſoxr or auftere taſte, which ſnews I w. 
that the acid is combined with an earthy principle; ¶ go 
or it ſometimes taſtes ſweet, which proceeds from 


the acid's being joined to an oily prineiple. for 
2. That 


. of Vegetables. 7: 
2. That in ethers there is @ more hi * acid, 
which is diſcovered hy ſuffering the juice of the 
plant to be purified by reſt, then pouring off the 
clear, and examining it on fil:ngs of flee}; by 
which mixture it becomes of a darker colour, and. 
taſtes of iron; or it may be tried on other metals, 
by which the colour will, be changed; or the 
juice may be. tried with a pure fixed alkaline ſalt, 
which will excite ſome motion in it; or the 1 
effect may be produced by chalk. 5 
Remark. Theſe appearances. are obſerved in. 
the juices of cabbage, beet, fumitory, lettuce, 
þarſley,, radiſhes, wild nguews, & c. | 
3. That, the acid of vegetables is differant from 
all mineral acids; for the vegetable acid is milder 
and more friendly to the human body, not being 
eorroſive; and it exhibits n than 
the mineral does. 
4. That the gentia ſalt of Mas the acid 
of 5 — combined with oi/y and earthy par- 
ticles, brought to a ſolid conſiſtence, and cry- 
ſtallized, Theſe falts generally require twenty 
times their weight of water to diſſolve them; and: 
when they are laid on live-coals,. the oily parts. 
go off in ſmoke, and leave a coal behind. 
5. That the eſential ſalts are compoſed, as be- 
fore laid, of parts which become volatile in the 
A. 4 fire 


8 Of the conſtituent Parts 
fre (No.); and therefore they cannot be ob- 
tained by fire. ang 

6. That the ſalt ſo named, being compoſed of 
an acid, of oil, and of earth (N* 4.) often 
approaches to the nature of neutral ſalts, and yet 
is not perfectly of that kind, as DE LA GARA YE 


aſſerts it to be in his Chem. Hydraul. though he 
acknowledges at the ſame time that it is very dif- 


ferent from the common chemical neutral ſalt. 

7. That eſential ſalts are different, as to their” 
qualities and natures, in different plants. Some 
chemiſts are of opinion that theſe eſſential ſalts 
may be divided into different claſſes, and enu- 
merate fue, namely, the acid or tartareous, the 
ſweet, the bitter, the ſalt or muriatie, and the 
vitriolic. But as DR LA GarRayt rightly ob- 
ſerves, a different eſſential ſalt may be obtained from 
almoſt every plant. The different rafte, colour, and 
ſmell of different plants, take undoubtediy their 
origin from different ſalts, or from the di ferent 
combination of their ſalts. - It is not yet fully de- 
cided, whether this difference in the eſſential falts 
ariſes from a different acid, which ſeems very 
probable ;/ or from the different combination of the 
acid with the oily and earthy particles, in different 
proportions, Perhaps both cauſes take place. 


8. That 


"of Vegetables. 9 
8. That no ęſſentia! ſalts, or others reſembling 
them, are found in the mineral kingdom ; but that 
they are manifeſtly different from every mineral 
ſalt, as is demonſtrated by mineralogiſts. | 
9. That eſſential ſalts, in the form of cryſtals, 
cannot be obtained from every plant: for, If. Plants 
which have mucilaginous or viſcous juites, yield no 
eſſential ſalts by cryſtallization, becauſe: the ſaline 
| particles are enveloped in the mucilaginous ſub- 
2 ſtance, unleſs it be attenuated by fermentation ; 
and by that operation, a.new combination of parts 
takes place. 2dly. Plants which abound in oily par- 
ticles likewiſe yield no eſſential ſalt in cryſtals; for 
the oils intangle the ſalt. And hence, 3dly. Aro- 


ie 
e matic plants yield very little eſſential ſalts, becauſe 
"ets of the oil they abound in; nor are thoſe ſalts 
7 eaſily obtained from dry. plants, for want of water 


d to diſſolve them. But DE La GARAVYE teaches, 
in his Chem, Hydraul. that, by rubbing them in 


i | 

5 | water, eſſential. ſalts may be obtained from all. 
FH plants. 

ts = S ECr. VII. 

5 The ail; of vegetables are; either 

2 A. Eſſential (Sect. 3: N* 3.) obtained by a: 


ino fre, and ſometimes by expreſſion, from the- 
rind of certain fruits. I heſe oils, in different: 


10 Of the conſtituent Parts 

Plants, are different in colbur, tafte, ſmell, am- 
Allence, and gravity; and they are alſo different 
in their nature and qualities, ſome in time be- 
coming either reſinous, or a ſaline body, or cam 


ꝓhire. 


B. Unftuous (Sect. 2. Ne x.) which, on ac- 


count of the greater quantity of rarth and thick 
eis, are viſcous, and have almoſt a ſolid form. 
They are obtained from moſt ſeeds by expreſſion, 
without fire, and fometimes by boiling, in which 
laſt caſe they are called boiled oil. The oils of 
this claſs are alſo different in different plants, as 
well in aſte as in ſmell and conſiſtence: by boiling 

they become acrid, rancid, and contract a leſs 
agreeable ſmell which they alſo do by long keeping, 
when they depoſit their muco/ity. f 

C. Or empyreumatic, which can be ſeparated only 
by means of fire, and are found to be nearly of the 
ame nature in all vegetables. By long keeping 
they become of a pitchy nature, and conſiſt of 
a great proportion of earth and coarſe ſalt. 

It is to be obſerved of theſe oils, 

1. That they conſiſt or are compoſed of an in- 
flammable and earthy matter, by means of an acid 
combined with water, as is known to chemiſts. 


* We have no ſuch, 


2. That 


lat 
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2. That the differences of theſe oils is to be 
ſought for, as well in the different nature of the 
acid (Sect. 6. N“ 1, 2, 3.) as in the different pro- 
portion of the parts conſtituting the oils 6 1.) 
And, 
3. That the vegetable ails are diſtin& from the: 
mineral oils, as the chemiſts ſhew at large.. 


S ECTr. VIII.. 


The mucilage (Sect. 2. Nꝰ 3.) which is found 
in ſome plants, and which is ſoluble in water, but 
not in ſpirit. of wine, is, in it's mixture, compoſed. 
of water, an acid, earth, * a ſmall quantity 
of oil. 

This mucilage is however ſometimes thin, when: 
the quantity of acid and water is greater, and. 
ſometimes thick, when. the oil and earth pre- 
dominate. 

Let us alſo obſerve; that ud. ſuch r is met? 
with in the mineral kingdom... 


SECT. IX.. 


The gummous particles in vegetables Seck 2. 
4.) likewiſe ſoluble in water, and not in ſpirit 

: wine, are nearly akin to the mucila;tnous as to 
principle ; with this only difference, that there is: 
leſs. water in the gums, whereby they have a more 


vs A. | folid! 
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ſolid conſiſtence. They are never met with in 


minerals. 


| Sor. X.. 

The ſaponaceous particles (Sect. 2. Ne 5.) are 
obtained from ſome plants, and may be uſed. in- 
ſtead of artificial ſoap. They are compoted of 
water, earth, oil, and. ſalt, mixed in ſuch pro- 
Portions as to be ſoluble in water, or in d of 
wine. 
Theſe ſaponaceous principles are often met 
with in vegetables, but not in minerals. Many 
chemiſts give a full account of the ingredients uſed 
for making artificial ſoap. 


SECT. XI. 


Refinous particles (Sect. 2. Ne 6.) ſoluble in 
pirit of wine, and not in water, are, either in a 
more liguid form called balfams, or in a. harder 
called refs or extenſible, called elaſtic raſins ; or 
of a more tenacious coheſion, called wax; or more 
erumbly,. called camphire 3 or fatter, called butter. 
"Theſe are diſtinct from one another, and yet 
agree in ſome more general properties. 
M'. obſerve of thele reſinous bodies, 5 
E I. That 


4 
” 
in 
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acid; though it muſt be acknowledged, that a re- 
finous body may be formed of oil alone, the watery 
particles being diſſipated, as BoERHAAVE obſerves 
in his Elem. Chem. Tom. II. (Sect. 7. N* 1). 

2. That the ail and the acid in reſins cannot be 
ſeparated by diſtillation, becauſe not only the one 
links the other, but they are ſo far changed into 
one another, that, in 1 ſeparating them, e ere 
deſtroyed. 5 
3 reſins differ according to the varieties i | 
the oils ; and ſome difference may alſo- ariſe from 
the difference of the acids. | 

4. Such reſinous Juices are not found in mi- 
nerals. Amber and ambergris ſeem indeed to 
approach to the nature of theſe reſins ; but. the 
difference appears by comparing their natures and 
experiments made on them, as many chemiſts 
have ſhewn. | | 


SECT. XII. 

The principle of air, which is found in vegetables, 
is either · an e/a/tic fluid, which may however be 
ſeparated without entirely diſuniting the parts of 
the plant; or unelaſſie, as has been demonſtrated 
by Dr. HaLEs's experiments in his Fegetably 
Statics,, 


— 
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Statice, by thoſe of M. ELLER, related in the 
Berlin Memoirs, .and by thoſe of others ; in which 
laſt caſe it: canaot be ſeparated without a total de- 

ſtruction of the vegetable: for there is no way to 
ſeparate this air from bodies, but by a frong beat, 
or, which here amounts tothe ſame, by fermentation. 
We leave to others the taſk of explaining whether 
this air does actually exiſt in bodies, and whether 


from an elaſtic fluid it becomes a ſolid body; or 


whether it may not rather be conſidered as a new 
production. We ſhall hereafter examine wherein 


air contributes to vegetation.. 


SECT. XIII. 

The ſpirituous ſubſtance, which differs in almoſt 
every kind of plant, has ſcarcely any weight: one 
may however ſeparate it with water and with 
ſpirit of wine, as appears by odoriferous difilled 
waters, and odoriferous ſpirits. ; 

This ſpirituous principle ſeems to be of zwo kinds : 
either it has a fragrant ſmell, like to that of the 
ethereal oils of balſams, and of reſins; or it has a 
Arong, penetrating, and leſs agreeable ſmell, | 

We oblerve on this ſubject, | [mob 

I. That the ſpirits found in plants, as a 25 
the ſmells which are peculiar to vegetables, may he 

increaſed. 


S. SS © tw ww © Wy 


2 


| of Vegetables: 18 
ncreaſed or diminiſhed, by culture, by the nature 
of the ſoil, and by other circumſtances, as d AT- 
BARD has remarked in his dim. de Mathem. at 
Phyſ.. Tom. I. From whence it evidently appears, 
that vegetables can preſerve the mixture of their. 
other parts, without theſe ſpirits ; juſt as we ſee 
that a tree, of any kind, may loſe it's ſmell, with-- 
out the leaſt apparent change in the different parts 


of which it is compoſed. 


2. This fdirituous ſubſtance, which differs ac-- 
cording to the diverſity of plants, ſeems to draw. 
its origin frem the d:fzrence of the acids (Se. 6.) 
and other ſalts, mixed with the different oils. Thus, 
to confirm our opinion by ſome examples, the acid 
of ſalt mixed with an inflammable acid, yields a: 
ſmell of garlic; all the mineral acids, thoroughly 
mixed with ſpirit of wine, exhale a pleaſing aro- 
matic ſmell ; metals aſſociated with acids emit,, 
ſome an agreeable ſmell, others a diſagreeable one; 
not to ſay farther, that acids joined to aromatics. 
heighten their ſmell ; that alkaline ſalts diminiſh. 
it; and that oils extracted by an alkaline falt loſe 
their ſharpneſs. Beſides this, it is alſo well known,, 
that plants and their oils loſe their taſtes as ſoon- 
5 theſe ſpirits are gone off, and that all their taſte. 


proceeds from their * We do not deny that eſ- 
ſential 
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fential oils loſe their ſmell by means of ſtrong 
acids; but this change is occaſioned, on one hand, 
| becauſe they aſſume the nature of reſin, and on 
the other, by the violent action of the acid, which 
deſtroys the adheſion of the particles of the oils. 
3. Though theſe ſpirits of the plants are much 
finer and more ſubtile than thoſe which are raiſed 
by artificial fermentations, it ſeems however highly 
probable, that they are produced through the 
cauſes we have noticed, by means of the natural 
fermentation, which begins and exiſts in all ſeeds, 
from the moment of their germinating, and which 
conſtitutes their nature (No z). This is proved; 
not only from the ſmell which they emit whilſt 
germinating, but alſo by the conformity of our 
aſſertion with: d'AEIBARD's experiments; from 
which it is evident, that ſeeds which uſually pro- 
duce odoriferous plants, being ſown-in ſandy ground; 
and having germinated there, have produced plants 
deſtitute of fmell, and which have remained fo, 
though afterwards tranſplanted-into a-richer ſoil, 
in which otherwiſe thoſe very plants are accuſtomed 
to retain an agreeable ſmell. For as the artificial 
fermentation may be advanced, or retarded, by 
divers exterior cauſes, we think that likewiſe the- 
natural, which commences in the ſeeds of vege- 
N tables 


— 
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ables from the time of their germination, may be 
ncreaſed or diminiſhed by various exterior cauſes 
and circumſtances (Ne 1.) and that there may 
eſult from thence a ſtronger or weaker ſpirituous 


8. principle. From thence alſo comes, that J. D. 
uch NMa vox has called it the fermenting ſpirit, and 

iſed H BoERRAAVE, the refiffing ſpirit We ſhall 
bly W hereafter explain this kind of fermentation. 

the Remark. JUNGKBN, in his Experiments on the 
ral principles of natural things, and ſeveral others, 
ds, have endeavoured to deduce this ſpirituous 
ich ſubſtance from what is called the ſpirit of the 
ed, world, becauſe they thought it aſſumed a dif- 
ilſt 1 ferent ſpecification according to the eireum- 
ur il ſtances; mineral in minerals, vegetable in 
m 4 vegetables, and animal in animals. Goprx. 
o- Axp. Horr Mam, not long ago revived, | 
1, in his Treatiſe de Osconom. Phyſe P. 2. the- 
ats opinion, or rather the fable, of ſome an- 
lo, tients, purporting, that there is in plants 
il, a certain material ſpirit, which however is 
ed not in itſelf corporeal, and that it is on this 
ly ſpirit that the whole of the vegetation and 
by ſtructure of the vegetable body depends. 
he'll But it is enough to have indicated n 
5 ſuppoſitions. 


es 3 | $ ECT, xlv. 
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SECT, XIV. | 

Having ſufficiently ſhewn in the foregoing ar- 
ticles, what is beſides particularly demonſtrated in 
the chemiſtry of natural bodies, namely, that the 
reſinous Juices are compoſed of ail and acid (Sect, 
11. No 1.) ; and on the contrary the ſaponaceous, 
the gummous, and the mucilaginous, of particles of 
water, earth, oil, and ſalt, combined in a different 
proportion (Sect. 8, 9, x0) ; it naturally follows, 
that theſe juices.cannot be conſidered as the prin- 
ciples. of vegetables, but that they draw their ma- 
terial origin from water, , earth, ſalt, and oil, 
Which are of different natures, and mixed in dif- 
ferent proportions, and which take the nature of 
theſe juices in the plants themſelves; ſince no 
ſuch are found in the mineral kingdom. as was 
before ſhewn. | 


Szcr. XV, 


It is demonſtrated in the chemiſtry of natural 
bodies, that all oil are compoſed of an inflammable 


matter, mixed, · by means of acids, with earthy. 
and watery parts; as alſo, that all ſalts are com- 
poſed of watery particles, joined to inflammable 
ones. And it has likewiſe been demonſtrated, that 
the. 
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the oils and ſalts which are contained in the vege- 
table kingdom, are not fqund.in the mineral king- 
dom (Set. 6, 7.) : It appears from hence, that 
the oils of vegetables, and their falts, are com- 
poſed of the principles which we have mentioned, 
that they are found in the plants themſelves, and. 
that they are formed in them. | 


SecrT. XVI. 

It is evident from what, has been faid, that 
water, earth, ſalt, and oil. (Sect. 14, 15.) ought 
to be conſidered as the conſtituent, material, and. 
immediate parts of vegetables; and, on the con- 
trary, water, earth, and inflammable matter, 
(Sect. 15.) as their more diſtant material prin» 
ciples. 
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H A. 


OF THE PRINCIPLES OF VE- 
| GETATION IN GENERAL. 


Ser. I. 4 


J/EGETATION | is a ſucceſſive 3 and 

increaſe of a plant, which is brought about 
by a motion of the juices, whereby the nutritive 
particles, by ſome interpoſition, or appoſition, or 
by both together, promote the extenſion and 
growth of the plant. 


| SECT. II. | 
By the eds of vegetation we underſtand, 
not only thoſe materials, whether compound or 
mixed, which enter into the compoſition of ve- 
getables, as con/tituent parts, and thereby promote 
vegetation ; but alſo thoſe which help vegetation, 
either in/trumentally or actively. 


SECT, III. 

4 TY is an organized body, deſtitute of 
the power of locomotion, and which draws in 
the ſubſtance of its nouriſhment and growth by 
| Pores or veſſels placed on its outer ſurface, 


SECT. 


but 
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8 cr. IV. 

From this definition of a vegetable body (Sect. 3.) 
it is eaſy to conceive, that no ſubſtance can enter 
into the body of a vegetable, but what can be ab- 
ſorbed by the -pores or very ſmall mouths of the 
inhaling veſſels, which are ſo minute that they 
cannot be ſeen by the naked eye, and are not 
very different from the exhaling veſſels through 
which water tranſpires inceſſantly, in the form of 
vapour. They are likewiſe of the ſame nature as 
the abſorbing veſſels in the ſkin of animals, as 
appears from Dr. HAL Es's Statical Experiments, 
and more particularly from thoſe of GuzTTARD, 
in the Hiftory of the Royal Academy of Sciences, 
for the. year 1748. We alſo know that roots, 
eſpecially the bulbous, hung up againſt a wall in 
a moiſt place, will grow, ſolely from the vapours 
in the air; and hence we conclude, that vegetables 


cannot receive any other nouriſhment than what can 
be abſorbed in an extremely ſubtile fluid vapour. 


SECT. V. | 

The growth of vegetables requires, 
1. A matter capable of nouriſhing them ; for it is 
not to be conceived that plants can vegetate and 
| increaſe 
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increaſe without a nutritive, matter to feed them, 


This is the object in view with thoſe who think 8 
that almoſt the whole of agriculture conſiſts in 4 
Jattening the land with dung. | 5 
Remark, We do not deny that the viſcous ot I 4 
mucilaginous juices, nay, even the farinaceout 7 
ſubſtance adhering to the bulbous roots and WF... 
ſeeds of plants, being rendered more eaſily 
moveable by the acceſſion of water, may a 
become a nouriſhment of plants; for it N 
appears from Box NE T's experiments, in his. 
| Inquiries concerning the uſe of the Leaves, ” 
that the germs of kidney-beans deprived of 4 
| their coverings, put into earth, and fre- | 


quently watered, grow, and even bloſſom, 
notwithſtanding their weak and tender 
ſtructure. From hence it is evident, that, 1 
in the beginning of vegetation, plants may 
receive ſome nouriſhment from theſe juices 
- and farinaceous ſubſtance ;z but this will by 
no means be ſufficient for the whole of their 
nouriſhment: for who can imagine, that 
from the ſmalleſt ſeed, a large plant or tree, 
with branches, leaves, and fruit, can grow 1 2 
to its due ſize without an acceſſion of other I "* 
food. 25 
7225 7 2. It 
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2. It is neceſſary that this nutritive ſubſtance be 
ſo mixed, diſſolued, and attenuated, that it can enter 
into the ſmalleſt pores or veſſels ſpread on the 
ſurface of plants; and that it be applied immedi- 
ately to the ſeeds or plants, which are deſtitute of 
the power: of locomotion. They who plead that 
frequent plowings terider the4and fruitful, have 
this requiſite chiefly in view. 

3. It is-neceffary that the ſeeds or plants be in- 
dued with a natural diſpoſition, not only to receive 
the food thus brought to them, but alſo to carry 
it farther, and diſperſe it in the circulation of their 
juices. *'This'\s the object aimed at by thoſe who 
ſtudy to increaſe me of che ſeed by. feeps, 
or other means. 


4. It is alſo neceſſary, that, as much as poſſible, 
every thing be removed hich can retard or deſtroy 


the nutrition and growth of plants. This is the 
intention of thoſe whoſe firſt ſtudy it is to remove 
every external hindrance of this kind. 


Stcr. VI. 


Plants cannot be nouriſhed by heterogeneous fub- 
flnces. They can receive no growth from any 
mineral. earth, from ſulphur, bitumen, flony, or 
metallic ſubſtances, theſe not being homogeneous 

to 
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to the nature of plants, nor capable of being aſſi. 


milated to vegetable, any more than to animalf 


bodies. Hence we conclude, that if any ſubſtance 
is offered as food, of a different nature from the 


body to be nouriſhed, that difference muſt be 


taken away, to render it homogeneous ; and hence 


LS 


confirmed by conſtant experience, from which it 


it appears, that whatever can afford nouriſhment u 
plants (Sect. 5. Ne 1,) muſt be either, | 
1. Subſtances analogous to, or of the ſame naturt 
with what pre- exiſted in the plants (we have ſhewn 
in Chap. I. wherein they conſiſt) ; or, 
2. Such as can be changed into a flate ſuited to the 
nature of the plants with which they are to be con- 
bined. That water and inflammable matter can 
undergo this change, we have already ſhewn 
(Chap. I. SeR. 15.) and ſhall hereafter de- 
monſtrate {till more fully, 


..* Binex. VII. | 

There being two kinds of ſub/lances from which 
vegetables derive their. growth (Se. 6.) namely, 
the analogous and the tranſmutable; it is to be ob- 
ſerved, that vegetables flouriſh quicker, and mare, 


with food analogous to their nature, than with that 


which is to be changed into their nature. This is 


appears 
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J appears, that vegetables thrive quicker and better 
mul in rich and oily ſubſtances, than in ſimple water 
* or inflammable matter; for plants which grow in 

e 


matter analogous to them, grow almoſt continually; 
bel Chil thoſe which grow in matter which muſt be 
changed into their nature, neceſſarily require a con« 
ſderable time and power 8 the tranſmutation of the. 
nutritive ſubſtance, 


* . '$zcx. vil. 


The food of plants cannot enter the pores and 
0 the mouths of their veſſels, till it has been thoroughly 
cem ·¶ Ai ſelved and ſubtilized (Set. 4.). There muſt 
- can therefore be the means of effecting this ſolution and 
xewn this attenuation. Water enjoys this property of 
difolving, diluting, and attenuating (Chap. I. 
Sect. 4.) 3*as do likewiſe ſalts, by which oils are 
not only compounded (Chap. I. Sect. 15.) but 
may be made to mix with water, We ſhall call 
theſe means in/{rumental. 


S8 Rcr. IX. 


The ſuhſtances which due inereaſe to vegetables, 
are either, 


1. Nutritive, on-which the extenſion and growth 
if the plants depend (Sect. 6, 7.); or, 


B 2, Inſtru- | 
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2. Inſtrumental, by which the attenuation and 
mixture, of the component particles are effected 


n 8. 2 5 140 


en „odo 
ser. . 


| Theſe ee meaning both the nutritive 
and the inſtrumental (Sect. 9.) being of them- 
ſelves immoveable and merely paſſive, require an 
agent, which ſhall not only make them act mutu- 
ally and reciprocally on each other, and diſſolve 
and mix them; but which ſhall alſo forward them 
to the ſurface of the vegetable (Sect. 5. N* 2.). in 
This active principle of vegetation, by which the © gr: 
motion of the nutritive and inſtrumental parts is | 
*exvited, we call the external agent, which can be an) 
no other than the air, and chiefly heat, upon not 
which all motion and all fluidity, even of the air ¶ acti 
itſelf, depends. | extr 


S EC 1. XI. calle 


We before obſerved, that the growth of vege 
tables requires a diſpoſition and aptitude in them i 


be nouriſhed (Se. 5. N* 3.); for though the ſt 
are organical bodies, yet they have not a machine at 
whoſe functions anſwer to thoſe of the heart i Set: 


animals 
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ad animals, and by means of which the juices can 


be diſtributed through every part of the body. 
It is therefore neceſſary that vegetables ſhould 
have another active and formal principle, not 
only to draw in their food, but alſo to diſtribute 
ive and even to multiply it. This . is twa- 
m- fold: 

an I, Intrinſecal, conſiſting in the nature of the 
tu- If acid itſelf, and in the power, as well nutritive as 
olve MW nultiplicative, given by God to all vegetables. 
em From this proceeds the whole of the vaſt variety 
2.) in plants, with regard to their ſtructure, time of 
the growing, diverſity of fruits, &c. 
ts is 2. Extrinſecal, which however cannot produce 
n be any thing if the intrinſecal principle (N“ 1.) does 
upon © not co-operate with it, as alſo this laſt remains in- 
e air active if it is not aſſiſted by the extrinſecal. This 
extrinſecal principle depends on a cauſe operating 
externally, and is the ſame as that we before 
called the external agent (Sect. 10.) 


vege Ser. XI. 


the It plainly appears from what has now been ſaid, 
achind bat we are to diſtinguiſh two ative principles of 
cart inf} etation, namely, an extrinſecal (Sect. 10, 11. 
B 2 Ne 
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N? 2.) and an intrinſecal (Sect. 11. N* 1.) with- 
out which vegetables cannot grow, 
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There are 8 obſtacles (Se. 5. No 4.) by 
which theſe active (Sect. 12.) or paſſive (Sect. .) 
principles may be weakened, perverted, or deſtroyed, 
Experience however teaches us, that they conſiſt 
chiefly, either in too much moiſture, or too great 
drought, or in a certain aceſcent quality, or by ſome 
other alteration in their nature, or for want of a 

ſufficient acceſs of the active principles. As to the 
reſt, theſe obſtacles vary according to the diverſity 

| of the active and of the paſſive principles, from 
the nature . of which laſt, and their manner o 

operating, a better knowledge of the former ma 

be >< as. will be more particularly noticec 
_bereafter, 
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0F THE INTRINSIC POWER OF SEEDS 
WHEREBY THEY MULTIPLY 8 


E ND . : | 5 | b 
Sec. I. | 
LANTS are indued with a two-fold powers 
namely, 


I. A nutritive power, which regards the pre- 
rfity MW ſervation of their own. body. 

from 2. A multiplicative power, which tends to ie 
r off production of a new body. n 
may lt would ſeem as if this laſt power depende on the 
ticedlFf fiſt : but experience teaches, that theſe powers do 
ot always exiſt in the ſame degree; for where the 
nutritive power is the ſtrongeſt, the multiplicative 
power frequently languiſnes; and where the mul- 
iplicative power ceaſes, the nutritive power does 
tot always ceaſe. Without entering into parti- 
wars, there are vegetables which become prolific 
ay every other year, or at a greater diſtance of 
ine; and ſome which act more powerfully in 
B 3 nutrition 
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nutrition and growth, than in fructification. Theſe 
powers ſhould therefore be conſidered ſeparately 
to which end we ſhall begin with the multiplicative. 


8 Ec 1. II. 


- Obfervations teach us, that vegetables are pro- 
pagated, or multiplied, not only by the-feed, but 
alſo by the bud, leaf, branch, root, and joint: 
whence we may coticlude, that their multiplicative 
power is placed not only in the ſeed, but likewiſe 
in the body of plants. Cur. WoLFivs, in his 
Treatiſe de mirif. Sem. multiplic. has ſhewn by ex- 
periments, that there is a multiplicative power in the 
tots Letween the lower joints of plants, and that theſe 


Places may be conſidered as ſeminal capſulæ, from 


which new roots and buds may be protruded. But 
as this multiplicative power, which exiſts in the 
bodies and parts of vegetables, takes its firſt riſe 
from the multiplicative power of the ſeed, ſeeing 
that there is no plant which cannot be propagated 
by its ſeed, we ſhall firſt treat of this power in the 


S Ec r. III. 


If we conſider the Aructure of the ſeeds of plants, 


we ſhall find that they conſiſt, q 
N | : 1. Of 


cobereby they multiply their Kind. 

1. Of membranes. —_ | 

2. Of Lobes. And, 3 

3. Of a germ with its roet.. 

Of theſe, the membranes cannot be eie 
as eſſential parts, but only as coverings, whiclr 
contribute nothing to the future plant, and are 
uſually found empty, adhering to the roots of 
plants. The labes, which are of a farinaceous 
ſalhhance, ſerve. as nouriſhment to the germ or 
embrio of the plant, eſpecially when it firſt begins 
to vegetate; as appears from their being gradually 
conſumed, and from BonnzT's experiments, 
(Chap. II. Sect. 5. No 1. Rem.): Hence it alſo. / 
appears, that the future plant js to be looked, for 
in the germ. | | 


JT 


$2zer. i. | 


The ſeeds of plants, eſpecially thoſe of the 
corn kind, being chemically examined, in order 
to diſcover their conſtituent parts, ſhew, ++-//+ 56:11; 

1/7. That no ſalt whatever can be obtained from 
perfectly ripe ſeeds boiled in pure water, though 
unripe ones communicate to it a certain acidity ;. 
but that, on the contrary, they yield a conſiderable 


quantity of a W or gummy ſubſtance, and 
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that the more, the Per the ſeed is, and the purer 
the meal. "AS. 9 

2dly. By diſtillation they yield, firſt an ih ſpirit 


— n with leaving the farts 
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galy. hs in an Hen by A ſmoke ariſes, and 
they grow black; the fire being increaſed, they 
flame, and are turned into a coal; and after all 
the oily and volatile particles are conſumed or diſ- 
ñpated, they leave a ſmall quantity of a white 
-vitrifialde earth, which is obtained in ſo much the 
leſs quantity, and is the eaſier vitrified, the more 
nquriſhing the ſeed was. Thus rice yields leſs and 
more eaſily liquefied earth than wheat, wheat leſs 
ahan oats, and ſo on. (See Acta R. Acad. Stockh, 
Wol. XXI. P. H. p. 147, &c.) We may hence 
conelude, that the farinaceous ſubſtance conſiſts of 
an earth which derives great part M its origin from 
water, by a motion petuliar to fuch ſeed: ; ; the earth 
being combined with a great proportion of oil, like- 
vie. reduced to earth by a fimilar motian, to which 
H Add a ſmall quantity of acid water ; for it is 
demonſtrated b experiments, in the Acta R. Acad. 
Stockh. Vol. XXI. that water may be turned 
into a vitrifiable earth, and oil into an inflammable 
earth, 


SKCT. 
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Sr. V. 

It is found by experiment, 

1/7. That the multiplicative power of feeds re- 
mains naturally and of itſelf inactive, unleſs an 
external efficient cauſe is added, namely, warmth 
and air (Chap. II. Sect. 11. N* 2.) in due pro- 
portion to ſet that power in motion. 

24ly. That a due quantity of moiſture is alſo 
neceſſary, to moiſten, reſolve, and render the 
parts capable of motion; for ſeeds kept in dry 
places will not vegetate. 

34ly. To the above muſt be added a ſufficient 
quantity of intrinſic food of a good quality (Fe. 3.} 
For this reaſon it is that thoſe ſeeds are judged ta 
be the moſt fruitful, which are largeſt, heavieſt, and 
fulleſt of farinaceous matter, which crack when 
preſſed between the fingers, and fink when put inta 
water ; and thoſe leſs fruitful, which are ſmaller,, 
rougher, lighter, and leſs full of farinaceous ſub- 
ſtance ; which become flat, without cracking, when 
preſſed between the fingers, and which im in 
water, 
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8 r. VI. 


In order to diſcover wherein this multi plicative 
power conſiſts, it is neceſſary that we attend to the 


appearances which ariſe during the germination, 


From theſe we know, 

1/7. That ſeeds ſwell ſucceſſi wely and gradually 
when moiftened, a due degree of heat and air con- 
curring (Sect. 5.); whence it appears that the 
moiſture is abſorbed by the pores of the ſeed. 

2dly. We find that, afterwards, an intrinſic heat 
ariſes, and becomes more and more ſenſible, fo as 
to be felt by the hand, as is the caſe in a heap of 
corn that ſprouts in the granary; and that the ſeeds 
then diffuſe a ſingular ſmell, which ſhews that the 
taſe of the juices is changed, and we. at the ſame 
time ſee the firſt lineaments of the root and leaves, 

3aly. This motion being continued, we find that 
the membrane is gradually emptied in proportion 
as the root and leaves extend ; and that the intrinſic 
Juice again changes it's flavour. 

It appears evidently from theſe and other cir- 
cumſtances, different indeed in different vegetables 
according to their natures, that there exiſts in 
germinating ſeeds an intrinſic motion, by means 
wy FRE of 
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of which the juices and nouriſhment of pl ants 
undergo a total change,” different in. each. accord- 
ing to it's nature; and that., therefore, à complete 
fermentation takes; placa, as is ſhewn ig natural 
chemiſtry. From hence we conclude, that the,mu- 
tiplicative power of ſeeds conſiſis in a certain, fanmen 
tative motion, and that the diſferente ariſes from a' 
ferment peculiar to. each ſeed, end #9'\bbe- 
plant as it grows. | 11 1 gains = 


Remark I. If we add to what 120 been dro | 
fermentation, as well in the ſeeds as in the 
bodies of plants whilſt germinating and 
growing, that all the principles of fermen- 
tation, as well material or paſſive, as uctise, 
reſide in vegetable ſeeds and juicesb( Sedt. 
4, 5. ); that all expreſſed juices ferment of 

themſelves; that the juices can be neither 
attenuated, nor, mixed, without: an ãntrinſic 
inteſtine motion. ; and that a ſpirit. can be: 
obtained from this Kind of.fermentatiori; as 
ſucceſsfully as from an artificial fermentation. 
(Chap. I. Sect. 13.); ve think that our. 

theory of fermentation will be. eſtabliſhed 
beyond all 1 a nat n e055 


ung 


„ 
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This theory is not new, for it was long 
ago adopted by MaLyicni, de Cort. p. 5; 
Dios, de Jeget. Plant; Dry, Eſſai d. 
Phyſ. LEMERTY, Mem. de Þ Acad. de Paris 
Pan 1717; VALLEMONT, Curioſ. de la 
Nat. HomBERG, Mem. de I Acad. de Paris 
1703 and 1709; EYSFARTH, de Morbis 
Plant. MaRzuccnivs, Elem. Chem. KIES“ 
LING, de Veget. KRAFT, &c. 
Remark II. That theſe fermentations are 
different in different plants, we infer from 
their different . taſte and ſmell, On this 
principle reſts the whole doctrine of inoculat- 
ing and grafting : for we are of opinion that 
the inoculating or grafting uſed by gardeners, 
in which we find the juices of the trunk 
or tree to be totally changed in flavour and 
diſpoſition, cannot be explained otherwiſe 
than by means of ſome ſuch fermentation 
pre-exiſting in the germ, leaf, or root; 
mechaniſm alone not being ſufficient ta A 
produce this effect. | mtu 
Remark III. It is not eaſy to ſay what is a 
the ferment of vegetables which is communi- 


cated to their _ and on which depends 
the 
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ong the whole of their variety. However, to 

53 | ſpeak freely our mind, we are of opiniog 
i de that it is by means of the very fine flour 
* which riſes thoroughly depurated to the 
1 ſummit of the plant when it is in bloom, 
rs as yeaſt riſes upon a fermenting liquor, that 
n the ſeeds are fecundated in their very firſt 
ES- formation. 

HH - Remark IV. It is owing to this 18 
are tative motion, that ſeeds which are gathered 
om in a rainy ſummer, and have in the leaſt 
this degree undergone this operation whilſt in 
lat the ear, become afterwards leſs fit to be 
hat leavened for bread, becauſe their natural 
ers, ſtate is altered by the previous fermentation; 
ink though a ſtronger leaven, and continuing 
and the operation longer, may bring about 2 
1 due degree of fermentation. 
= Szcr. VII. 


As every artificial fermentation, ſo likewiſe this 
natural one of vegetables, and with it the multi- 
is MWjlicative power and vegetation of ſeeds, may not 
only be changed according to the diver/ity of the 
ferment (Sect. 6, Rem, II. III.); but it may alſo be 


increaſed 


\ 
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increaſed or diminiſhed by internal and external 
cauſes and circumſtances. 


SET. VIII. 


The multiplicative power of Kall. may be Promoted 
and increaſed, 

I. By ripeneſs ; for by this the ſtructure of the 
feed is rendered more perfect, the nutritive juice 
is more elaborated, and rendered fitter to undergo 
the neceſſary fermentation. Ripe ſeeds ſhould there- 
fore be choſen for ſowing : and thoſe farmers a& 
very wiſely, who leave their wheat-ſh:aves for ſome 
time in the field expoſed to free air, thereby to ripen 
them more perfectly; taking care however to cover 
them from wet. 

2. By a due degree of heat; for with this no 
moiſture, no fermentation can ariſe, and therefore 
no germination. The requiſite degree of heat will 
be treated of in the next Chapter. On this ac- 
count it is, than when corn is laid, its ſeed is leſs 
prolific, for the heat cannot penetrate it duly on 
all ſides upon the ground. Trees are generally 
moſt flouriſhing and fulleſt of branches on their 
ſouth ſide, becauſe that part is moſt expoſed'to 


the heat. Seed corn ſhould therefore be choſen from 
large 
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large fields, open on all ſides to the heat of the ſun 
whit the corn was growing and the ſeed ripening. 
3. By a due degree of moiſture and richneſs of the 
land, For as all fermentation requires a due pro- 
portion of watery, of ſaline, and of oily particles, 
as the chemiſts have demonſtrated ; ſo the multi- 
plicative power of ſeeds requires a quantity of 
theſe conſtituent parts proportioned to their dif- 
ferent qualities, It therefore is no wonder, that 
uo much moiſture, or too great a richneſs of ſoil, 
may ſuffocate plants, or render their ſeeds unripe 
or leſs prolific : becaufe too much moiſture makes. 
the ſoil ſo looſe, that it cannot give a due degree 
of ſtability to plants, and prevents a due digeſtion. 
and maturation of the juices ; whence their ſtrength. 
is employed more in puſhing the ſtem into length, 
than in fructification. Hence it is that corn ſown. 
in dung ſeldom or never produces perfectly ripe- 
keds, But it muſt alſo be obſerved, that the re- 
quiite quantity of moiſture and degree of riclineſs 
of ſoil varies greatly according to the nature of 
ach plant; for ſome: require more and others 
leſs ; and this can be determined only by experi- 
vents, which teach us, that the more farinaceous” 


and. 


40 Of ibe iuriuſic Power of Seeds, 
end nutritive the ſeeds are, the mare they require of i gel 
moiſture, or of heat, or of both; whilſt leſs farina- * 
ceous ſeeds may grow with leſs of either. On this 
principle it is that ſeeds for fm * be adapted N- 
to the ſoil. bil 
4. By a due ferment (Sect. 6. Rem. II. ); and in ¶ brit 
order that this may be duly communicated to the N by 
feeds, it is neceſſary that the plants bloom in a I Sec 
mild and pleaſant ſeaſon, as experience teaches, 4 
Remark. Can the multiplicative power of plants 3 
be promoted, and to what degree, by a change © * 
[ of place and climate ? This queſtion may be the) 


partly anſwered by what has been already I *” 

F aid, and will be more fully replied to in = 
the following paragraph. ther 

Can it be promoted by art? This queſtion will ut 

be particularly diſcuſſed hereafter. mo 

TE TR cont 

Sxcr. IX. Y 6 

The multiplicative power of ſeeds is on the other -n 
hand diminiſhed (Set. 8.) 3 ; 
I. By want of ripeneſs (Sect. 8. No 1.) 50 
2. By cold, or a want of the due degree of heat * 
{SeQ. 8. No 2.) Hence woods are hurtful to corn- * 


| | fields, 
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fields, on account of their ſhade and the colder 
air which blows from them. 

3. By barreneſi and dryneſs of the ſail ( Sect. 8, 
N* 3.): for vegetables which grow in a barren 
ſoil, muſt of neceſſity employ every moment to 
bring about the due change of their food; and 
by this means yield leſs prolific ſeed-(Chap. II. 
dect. 7.) TY | 
y 4. By want of the due ferment (Sect. 8. N* 4.) 

5. By age; for it appears to be with vegetables 
15 with animals, that the older they grow, the leſs 
they are prolific, Seeds alſo by keeping loſe their 


N watery and oily particles, Perhaps too the fer- 
in nent may be ſome how corrupted. We cannot 
therefore by any means agree with thoſe who hold, 
„in that the longer ſeeds are kept, the fitter they are for 
bing. Both reaſon and experience prove the 
contrary, | 
6. By a change of climate; eſpecially when the 
1 change is made from a warmer to a colder. The 
caſe is nearly ſimilar in regard to animals, ſuch as 
borſes, cows, &c, Thus; for example, they who 
2 import ſeed- wheat from Podolia into Sweden, 


may have betten crops the firſt year; but the dif- 
brence ceaſes the next: for the multiplicative 
| a power * 


1 
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power of the ſeed lefſens, in proportion as the 
heat, richneſs, and nature of the ſoil are leſſened, 
or altered. But this ſubject will be farther treated 
of in Chap. V. where we ſhall inquire into th 
attion of air upon vegetables, - | 
Remark, It has of late been much diſputed, 
whether plants can change or degenerate int 
others, by any means owing to the different 
qualities of the ſoils or ſeeds. Some abſolutely 
deny this tranſmutation, as contrary to all 
received principles ; whilſt others endeavour 
to prove it by examples, I ſhall not enter 
into the merits of this argument, but only 
in ſhort declare, that it is not reaſoning 
but facts which ſhould decide this queſtion 
for the ſecrets of nature are not yet fully 
known. One experiment of ſuch tranſ- 
mutation, made with care, will go far to- 
wards deciding this queſtion: for from 
many experiments which do not ſucceed, 
all that can be concluded is, that this tranſ- 
mutation does not take place at all times 
and in all places. They therefore who 
diſſuade men from experiments of this 


kind, are no friends to the advancement 
| of 
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of ſciences, or the diſcovery of truth ; nor 
do they a& better who themſelves believe, 


eated and would perſuade others, that the dif- 

> th ferent and almoſt inſcrutable methods of. 
generation made uſe of by nature are ſuf- 

ted, ficiently known ; not only different in the 

inte different kingdoms of nature, but exceed 

erent ingly ſo even in the fame kingdom, as 1s 

ately very apparent in the animal kingdom. We. 

o all therefore recommend this matter to far- 

your ther experiment. 
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OF HEAT, SO FAR AS IT PROMOTES 
VEGETATION. 


© + Lo Js © 


S animals cannot live without a certain degree 
1 of heat, ſo neither can vegetables. We ſee 
every year, that as the heat decreaſes in autumn, 
vegetables proportionally loſe their verdure, and 
that the returning warmth enlivens every plant: 
we obſerve alſo, that in cold ſummers, vegetables 
grow more ſlowly, and that they come to their 
maturity ſooner in warm ſummers. 'There is 
therefore no doubt but that heat contributes greatly 
to promote vegetation, and the growth of plants. 
In what manner this is performed, becomes the 
ſubje& of our preſent inquiry. 


Se r. II. 


That we may know the more clearly in what 
manner heat promotes vegetation, we muſt ob- 
ſerve, that there is a t10-Vld heat, namely, one 
25 which 
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Of Heat, c. 48 


which ariſes out of the earth, and another in the 
air. We ſhall here conſider both jointly, and 
mark the effects which proceed from them, not 
only in the vegetables themſelves, but alſo in the 
zarth in which the vegetables grow, and in the 
ar ſurrounding the vegetables. 


S Rer. III. 


So far as we can judge from the theory of heat, 
and from its effects, it exerts its power upon ve- 
getables in two ways. 

1. Actively, (a) by exciting and promoting a mo- 
tion in the fluids ; for ſo ſoon as heat ceaſes, motion 
ceaſes, and with it all nutrition and generation. 
When there is no warmth, water and other juices 
tagnate and putrefy, or, in à freezing cold, turn 
to ice. The nutritive particles cannot therefore 
be aſſimilated to the nature of vegetables without 
warmth (Chap. II. Sect. 10.) ; (5) which excites a 
motion in the intrinſical active principles of vegetables 
(Chap. II. Sect. 11.) ; 

2. Heat operates alſo materially upon vegetables, 
by adminiſtering a certain nutritive inflammable 
natter. It is demonſtrated in natural chemiſtry, 
hat heat conſiſts in the motion of particles capable 


7 
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'of raiſing heat; and that no oily or fat ſubſtance 
.can be generated but by an inflammable matte 
combined with water by the means of ſalt (Chap, I, 
Sect. 7. Ne 1.). Hence alſo KULBEL, in hi 
Treatiſe de Fertilitate, Theſ. 20, is of opinion, 
that oils and fat are generated from an unctuou 
and inflammable earth. Of this we ſhall tren 
more fully hereafter. 


S Ee r. IV. 


Heat, whether terreſtrial or aerial, operates 1 
the earth itſelf (Sect. 2.) alſo in a two-fold manner, 
1. Actively, by reſolving into vapour the water 
and oily matter in the earth, and driving them to 
the ſurface of the plants (Chap. II. Sect. 10.) 
This purpoſe is peculiarly well anſwered by the 
ſubterraneous heat, which, in a droughty ſeaſon, 
reſolves into vapours water lodged any where in 
the earth, and ſo brings it up to the roots. The 
ſubterraneous heat alſo prevents the juices of. vege- 
tables from being coagulated by cold, 

2. Materially, by uniting the fat of the earth 
with the inflammable matter, whether in the earth 
itſelf, or floating in the air, and by that means 
rendering it more nutritive and fruitful, as is ob- 
1 | ſerved 


ſtance 
Natter 


1 his 


tuous 
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ſerved by KULBEL, in the place before quoted. 
It alſo fixes and combines the /þiritucus matter, in 
the vegetable kingdom, with the it. Hence it 
is that rich earths are always warmer than barren 
ſoils : for theſe laſt being deſtitute of oils, the 
infammable matter does not find in them any 


thing analagous, with which it can be combined, 


Scr. V. 


Heat exerts its effects on the air (Sect. 2.) 

1. A#ively, either (a) by rarefying it, whence 
a motion is excited in the air itſelf, and in the 
juices of -vegetables; or (b) by rendering the air 
richer in nutritive matter, by the greater quantity of 
vapour raĩſed into it (Sect. 4. N* 1.). 

2. Materially, and that two ways, namely, (a) 
by combining the vaporous, watery, and inflammable 
particles floating in the air, ſo as to form a ſaline 
frinciple, which ſome call an Aral ſalt ; or (b), 
by means of this ſalt, combining the watery with 
the inflammable particles, whence is formed a 
mt ſubtile oil, which may be juſtly called ethereal. 


SECT. VI. | 
For heat to produce theſe its effects (Sea. Þ 


4, 5-) it is neceſſary, | 
1. That 
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1. Thatits degree be proportioned to almoſt even 65 
kind of plant; for ſome plants can bear a greater R 
degree of cold than others. This diverſity de- th. 
pends on the different activity of their multiplicatin ¶ ot 
power (Chap. III. Sect. 6.), pa 
2. Such a degree of heat is always requiſite, a };; 
ſhall penetrate through the bark, and even to the pith Ml; F 


of the plant. | | mo 

Secr, VII. | 2 

Heat is prejudicial to vegetables (a) when K 
exceſſive, becauſe it then draws the nouriſhment 
of plants out of the earth in the form of vapour; 
and the heat is raiſed "> high in the veſſels and fluids 
of vegetables, that the juices, inſtead of being at- 
tenuated, are concreted : as in animals, the fluids 
become a ſolid ſubſtance by too great a heat. 
; Too great a tranſpiration favours this concretion, 
(5) On the other hand, by a defect of heat, the 

motion of the nutritive juices becomes languid, H 

or ceaſes, | _ 

SECT, VIII, Log 


Some philoſophers have given the name of the 
fbirit of the world, to that principle from which al FAR. 
living bodies have life, vegetation, preſervation, ali + 
flrength; 


HIER 
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Jery frength; or, by A. every thing that - has life is 
ater i n mated, and preſerved. in its due Aare. Now as 
de. this vivifying and preſerving power can be no 
tive other than beat (Sect. 3, 4, 5.) it is plain that 

this ſpirit of the world is ns more than the matter of ; 
„bear, or the matter 'of Ugbt, combined with the in 
Pitl  0i/ible particles of inflammable matter; for it is de- 
monſtrated in natural chemiſtry, tears the matter 
which contains the principles of heat, is compoſed | 
of the mattet᷑ of light,” and inflammable matter. 


Remark. This matter of heat is not inipro- 
petrly called che ſpirit of the world, becauſe of 
its exceſſively /ubtile nature, extremely quick 

motion, vaſt activity, and amaaingly pene- | 
trating quality ; with the ſame juſtice that 
che extremely ſubtile matter moving in ani- 
mal bodies; which according to electrical 
experiments conſſſts of lueid and inflam- 
mable partieles, is called h ſpirit. = 
Hence the Stoies, as PruUTARCH informs us, 
teld that fire" tbas the ſeco off the chord; and 
ZOROASTER and HERACLITUS faid, that the ſoul 
ie akte world was an inviſible fiery ſpirit. Hence too 
5 al PARACELSUS was of opinion, that whatever is 
ani" 4d and grows, proceeds from fire: (Urs. 
x 18 Tent. Chem. Tom. I. p. 30, Cc.) and 
* C hence 


50 Of Heat, | Sc. 
4 

hence alſo it is called uy vivifying fire, the vid Ml 

ſulphur, by DxxsToNIUs, Panſaph. and by CRA- 


MER, Coll. Chem, 41 755 14. 
Some, chiefly '& th antient philoſophers, 77 


mir in their ſpeeulaticns, thought that ar ui) o 
uni verſe was indued with an an ahimal ſpirit, a: 
well as man. (Lirsius in Phyßol. St. II. 
*. 10.) . They conceived the world to be 
7 2 animal, beyond which all 70 a vid. 
25 was 4 nearly of this opinion: when Fs 
2 at a pecial foul was given to this earth ; and ſo 
85 AMES KochEx, in his book un the AY 
of the artery... PTTL „ 
„Others were, on the contrary, tao gra in ; their 
45 5, "when | they conceited the ſpirit bf-4 ' world 
to. be the waters above the. heavens ; 3 28 R& J 
CREUTZERy Warrzius, and more; 0 Ir 
were thoſe who thought. it to be an .uniugr/al yo 
Nrgin alt, like Cravmvs, in his Caogit,'de Sir iu 
Mundi; and laſtly, ſuch as deemed it to be the 
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-ATURALISTS and chemiſts have long 
80 of blerved, that no ſeed can ſhoot, nor 
any vegetable grow, in a place deprived of air. 
| (BoERHAAVE Chem. Tom. I. p-420. MusSCHeN- 
0.7 WY BROEK Pbyſic. p. 448, 449.) We have likewiſe 
| neun (Chap. I. Sect. 12.) that there is air in 
vegetables; ; and Upon this foundation it was chat | 
Dr, Haves defired, in his Vegetable Statics, that 
air ſhould be admitted as one of, the elements or 
chemical principles, 75 is therefore incontę able, 


WO 
that air contributes greatly to vegetation, 


20 V1 i DNS! 


* 
2 1 ah 


wil 5 01509 2 Sig po H.. I gnnogy ts 
al In order to diſtinguiſh accurately wherem air 
1100) contributes to vegetation, we muſt conſider it in a 
1; ouble reſpect; either ab/trattedly, as depurated 
Abend ne from every heterogeneous ſubſtance, 
\ P. AH. | C 2 in 


A Na 1 9 1 91 * 9 "SR 1 . 
55 ,, 
j II 
| in which caſe it may be called ether ; or as combine 
with other particles, i in which caſe it has the name 
of atmoſehere. 4 {14 n 230 
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S laftic air conſidered Mea” or as ether 
(Sect. 2.) promotes vegetation, actively, by its 
power, as well of rarefying, which ariſes. from 


heat, as by condenſe ing, which depends on cold; 
by theſe means exciting an internal motion and 


fermentation in fluids. (Chap. II. Sect. 10, 11. 
and Chap. III. Sect. 6.) In this ſenſe elaſtic air is 
as neceſſary to the life of vegetables, as it is to the 
circulation of the fluids in animals, and to their 

tranſpiration, bo 
Remark. Does air promote the circulation of the 
fluids by its weight? BOERHAAvE denies it, 
thinking that pure air acts only by its elaſ- 
ticity, that it has no weight of its own, and 
that its weight depends ſolely on the: quantity 
of vapours contained in it. e conſirmꝭ his 
| opinion. by alledging that reſpiration is re- 
e eaſier on the ſummits of the high 
mountains, than in common air rendered 

'" equally light by art: for animals are lmoſt 

Die >; ſuffocated 


ſo far as il promotes Hgelalion. 53 
b in the ir-pump when a third part 
of the weight of common air is taken off; 
yet in the air on the mountain tops, Which! is 
lighter by one third, animals live comfortably. 
From hence he concludes, that the loſs of 


ined 


weight in the lofty air is ſupplied by its 
its ceelaſticity, for that otherwiſe the lungs aul 
rom not be ſufficiently dilated; and therefore, 
d; that the weight of the air ariſes from vapours, 
and but hat olaſticity reſides in the air. NoLLET; 
II. has endeavoured to refute this theory: but. 
ris I chall only obſerve here, that plants which 
the M grow on the ſummits of mountains are alway 5 
heir MW / naller than theſe of the ſame kind which grow | 

in plains or vallies. The greater elaftici cl ity 
"the  - of the air on the mountains, or its greater 
s it, 1 2 weight i in the vallies, does not ſeem to be 
laſe the cauſe of this difference, but rather the 
and want ef beat and the e Y vapour on 
tity the mountains. q: 
his Aamanb I. We cannot ae * ex- 
re- periments hitherto made, whether air ſaid 
het YF ta be changed into a ſolid un- elaſbie fub/tance 
red [Chag. J. Sect. 12.) contributes materially 


nolt WM . vegatation; ſeeing it is not /ygt decided 
ed 7h C 3 whether 
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whether that air, which, is r out of 
plants, ſhould not be conſidered as 3 70 


WO 


production, or as an  elaſtio-v 'apour, rather raths 
than as air brought out. 5 


19G! * 113 909 
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The air conſidered as a compound ſubſtahee 
called atmoſphere (Sect. 2.), is that in which ani. 
mals breathe, in which vegetables ſpring up, ve, in 
and grow, and contains many particles eith I {a 
exhaled, or generated in the air. We ſhall con- w 
ſider them in theſe ſeparate views, the better o Jo 

th 

be 


know wherein it is that the air promotes vegs 


81 r. V. 9 

The particles exhaled from the earth which ext 2! 

in the atmoſphere, ariſing either from the earth 
itſelf, or from bodies exifling in the earth, can be 
no other than ſuch as are lighter than the air. The 
purer infammable ſubſtances are the only thing \ we 
know of this kind, which being reſelved ito wajitir 
by heat, are volatilized, The particles ef this 
kind exhaled are, S -f2i81 
1. Watery, of which an almoſt \incoriceivithk 
quantity are, by heat, ſeprrated from the ſeuꝗ lakes, 
rivers and natural bodies, and rendered vst 
2 9 2 2. Inflan- I 


. 


far as it gromb ils Vegetation. 55 
os . feel Which are Taiſec dit he air 
* by "et own ey; ftam Hatural bodies, and 
5 eſpecially from 0 earth. '* Uporr: theſe ttigheat of 
dme air depends, 10 gold Uk &6 date 
5 3. Oily or fat, which, by Means of heat, are 
ſtance ¶ reduced into vapours, and volatilzzed in ſo great 
ani. I quantities, that JuNxRRN was not wrong in ins 
Ave, in his ond: Ch. Tom, I. p. $1, that the air, g- 
either fatively to theſe inſlammable particles, and to thgſe 
con · ¶ we ſpok# of in the foregoing articles, ought ta be 
er io looked upon as the receptacle, or natural ſeat, of 
vege- ¶ the oily and inflammable matter; which ſeems.to 
I be ſufficiently confirmed, not only by heat, but 

J alſo by thunder, lichtening, and n other 
Phænomena. 3 

4. Saline, as well the lighteft mofl di Juted a ac cih, 
35 the volatile altalies, of themſelves liquid and 'of 
a, ſpirituous quality, and reſolved into vapours I 
of which however it is obſerved, that but a v 
{mall quantity aſcends, ſince only a few 1 W 


nin-water. They who pretend. that ihe. ar "is 
full of nitre, ſulphur, or other ſolid particles, ſaline, 
vr fulpbureous,, are groſsly miſtaken, becauſe ſuch 
1 eraporakle in ſubſtance, 717 

man C 4 We 


en led N 5 Tere mad mp, Pp 
R We are — e perſua 7 „that no. particly 
fie WH! though reduce 00 the f ſmalleſt di. 


2 7 le * 8 if, 
m 555 n e, can be raiſed Up an d ſuſpended 
«4. Neher We dau 1 
n the ail. We grant, indee that there are par. 


SIFY 


0 ticles of N very "finely | levig ted foating i in this 
96 11 118 34 
our lower dolore; we alſo allow. that /mote, 


* which” e contains earthy particles, as a chemical 
4 analyis $ of it it ſhews, carries up with it ita famewhat 
earthy : but on the other hand, no one can be 
ignorant that theſe particles are, either themſelves 
txflammable, or mixed with inflammable- matte}, by 
which.means they float as it were on the Waters 
of, the, atmoſphere, like an extremely ſme duſt, 
It; is likewiſe generally known, that after they have 
bern raiſed t to a certain height, eithen by the air, hy 
heat, Or by their being united to inflammahle ma- 
ter, they afterwards fall down inſenſibly of them- 
7 ſelves, as every one may be convinced by expokng 
for ſome days to the open air, and in calm weather, 
linen, glaſs, or any poliſhed body : they, will be 
ſeen, to. be covered with this duſt as faſt as. it. falls, 
© Remark, Several, not acquainted \ with th 1850 
1 rations of nature and with chemil ny have 
attem pted to reaſon upon vegetation. Some 


"have imputed it to a certain "ſaline matter, 


” 2!;7 119079 A * 
Ii "and to a nitrous principle which 27 2 in 55 
W 1 311 ſo erg. 79 * 15 WI HT 1911601 
+ $33 3+ 8 air, 


. AY 2 4 ' 9 


h far as it promotes Vegetation. 57 
air, and which they have therefore called. 

atrial nitre; others, on the contrary, have 

thought that vegetables are nouriſhed by 


earthy particles which are carried up into the 
air, or by particles of the air itſelf : but 


that both. are wrong is plain from what 


we have already ſaid, and will be farther fo , 
om what we ſhall hereafter 12 | 


Szcw, VI.. 


The particles generated i in the air, and which are 
found in our atmoſphere, derive their origin from 
the exhaled particles above deſcribed (Sect. 5.), 
which, being ſeparated and changed by the various 
motions and frictions they undergo, conſtitute, 
by a new combination and mixture of parts, 

I. Acids, which ariſe from the moſt ſubtile, 
inflammable matter combined with the elaſtic 
watery vaporous particles, and which. are therefore 
called the univerſal or primitive acid, approaching 
to the nature of the vitriolic acid, as electrical ob- 
ſervations, and the acid found in ſome Planes, 
ſeem to indicate, 

2. Oily or ſulphureous particles, which probably. 
take their riſe in the air from the inflammable 
matter and water, by means of the primitive acid. 


C5 Remark. 
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irt ark. 3 It would, ſeem Wn the 1nflemmall: 


1. Particles are not generated anew, , but hy 
ry of, circular motion transferred from 
; cl Ge 4-4 air, en the 
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That the particles generated in the 5 (Sect. 6,) 
are diſtin from the exhaled particles (SeR,,.), 
we conclude, not only from the di ferene. of 


place where they are generated, and the differen 
manner in which they are formed, but alſo more 


; eſpecially from the different nature of theſe Particles, 


as is ſufficiently proved by meteors in the air and 
the marvellous properties of the atrial ſulphur. 


SECT. VIII. 8 


From what has been ſaid (Seck. 5, 6.) we ſhall 
infer, that the air, conſidered as a compound wy 
mou vegetation ; N 

i. Activehy, and that in a two-fold manner, (a) 
by the variaus changes in it, and by the fironger "or 
weaker motion of the winds : for it is not to be doub= 
ted that the changes in the air muſt depend greats 
ly on the nature and quantity of exhalations in it; 


or 


fo far as it tO Vegetation. 955 
er 68 the galt he Wkrh Er todo DE parti- 
cles, or orf cf Aff WRGe ff EACH Vac that ve- 
getäbles Klighlith I Cötiktagtig reift, or Vohſtantly 
dry or caltti iE tt kn hab nfs in the 
air, and the variety of winds, protiiste Veſitation : 
for by theſe alternate changes, the circulation of 
he] Juices is ſometimes ren and ſometimes | 

retarded } the nutritive matter is Purigel 3 nd | pro- 
peled if the velltſs, and whatever 1s 502005 v0 
the plant's s expelled.” (3) All the particls in the 
air, hehe tzhaled'or generated in it, are alſo ? 
theſe changes attenuated, 4 vided, and hi ned 10. 
8 3 T0" et 0 
gether (Seck. 8. * | 


Roma L It; „n FO. HOTEL 10 1k 2 21 a8 
wins t is on the principle. here laid « 1 
that aron Eon. GarnnHinLM, in his 


Preface to MAGNUS STRIDSBERG'S Treatiſe 


en the Agriculture of Sweden, reckons he 


changes of the air among the principal 
cauſes of the growth of vegetables, ned d 


2. The air contributes alſo to promote yegeta- 
bot n materially by furniſhing thereto the Autrifivg, 
particles floating in it, Whether from exhalations, 
(SeQ, 5. . on ſuch, as are generate in it (Sect. She; 
Of this kin A to puntup bar se no vi 
5 C 6 4. Watery 


4. Watery particles, which deſcend. and enter 
into vegetables, in the, form of vapour, or con- 
 denſed i into dew, rain, ſnow, fc. 


b. Inflammable particles, which are agitated a and 
propelled by the motion of the air, and are more 


eſpecially under the influence of the folar”? + op 


c. 8 ublile, 5. or ſelphureous particles, which 
are alſo put in action by the ſame cauſe as the 
former, and ſometimes deſcend wich the Water 
particles, from . which they can be ſeparated by 
art (URB. Hizzng Tent. Chem. Tom. II. p. 230); 
and hence fuch waters eaſily putrefy, and poſſeſs a 
ſurprizing power of fertilizing the earth. STAHL 
(in Zymoth) is of opinion, that trees which grow 
in gravelly, fandy, or poor ſoils, ſuch as firs, 
pines, junipers, &. draw their nouriſhment from 
theſe oily and inflammable- particles ; for from 
whence can they otherwiſe draw it? _ 

d. Saline particles, which alſo deſcend with the 
watery, and become perhaps the means by which 
the watery and oily particles may be united, Their 
exiſtence in the air is proved by many chemical 
experiments, particularly thoſe of Urs, Hrzzne 

in the treatiſe above quoted, and of MARGGRAFF, 
in Memoirs of the Berlin Academy for the year 


1752. 
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752. The rufling of iron in the common air, is 
an inſtance of it offered to every eye. U ONS 


8 er. * * as; ot 

It appears from obſervations, that plants grow 
but ſlowly within doors, though there be no want 
of exhalation nor of heat, and though the air 
have a free motion : for plants require an open air. 
It is alſo known, that the ſeeds of vegetables ger- 
minate very ſlowly, if at all, where the air flag- 
nates, though they have ſufficient moiſture, 
BoxRHAAVE Chem. Tom. I. p. 420. Mus- 
$CHENBROEK Phyſica. Nor is this peculiar to 
plants ; for animals cannot live long in the fame 
air; frequent reſpiration rendering it unfit for the 
ſupport of life: as it is likewiſe obſerved, that 
Hood expoſed to the open air takes a bright col- 
our, but a different colour in a cloſe place, Hence 
philoſophers have concluded, that, beſides the 
air itſelf, and the various exhalations contained 
in our atmoſphere, there is in it ſome nouriſhing 
and recruiting principle, by which the vegetation 
of plants and the life of animals are ſu /tained. 
In imitation of CosMorol rr A, they have cal- 
led this principle the occult food of life. Now 


35, beſides exhalations, we do not find any 
nutritive 


\ 
Y $1. 
= & , - 


G wende E \t 1 NN 

nutritive matter ic tlie armoſptiere, but the cri Uy 
oily, and ſulphureous particles generated n the ar W fi 
{$e&;!65) 3:1 wei from thence conclude, that thi «i 
ot ford. of life conſiſts in or rather depends:on, MM ge 
aße yell the ci eich, and. ſulphurssus faticla, a i by 
cle inflammable er eltetrical, genetated in the ait H 
and as, ft. were viviſied (Chap. IV. Sect. 1) p Ml vi 
ſpirit of the urid. ict nd 251625 cron all un tra 
* Remar4.: Others call this occult.foodbof life © b 

nig bre deo, lift diftilledfrom boeh , we 

Bus cuuter 5" which induced KIRch NA tb think ici 
13:1: -that-it proceeded ſolely from the waters fer 
9 imagined to be above the heavens On the IN 1% 

bon ccontrary NotLET derives this food from iN 
nomuthe iufurncot f the heuduenc, which! ſees Il dec 
13912 alſd to be nearly the opinion of UA ur, 
HERNER (Paraſc. Cap. IV. Pp. 24.) But 
18979 BokRHAAVvE (Chem. Tom. I. Pp. 420.) 

ſpeaking of this food derived from the am 

ſeems to ſuſpect that it ought be imputel 

ſolely to * ** at (Sect. 3. Rem.) 


sse. x. 


i iu 2111 350 Won Jon five 2 
bod this dealt ue i. be (Seck. 9.0, andithy; 
enbalations in the atmeſphere ( Sect. * en 
a. 1 
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thewegitation amligrowth of yegetablesy: in a:two- 
fold mammer g a dee ba tt 
. Thimalithetjy by beitig abſorbed into he ver 
getable bodies; by their imb fbi veſſels; and there. 
by communicated't6 the circulating flaids' (Chap, 
H. Sect. 4.) Hence it is that trees do not grow 
when ſtripped of their leaves; and on the con- 
trary the more leaves they have, the more they 
bound in ut and refinous juices, as is particularly 
marked in the ir and pine (Sect. 8. Ne 3.) 

2. Mediately, by entering into the earth, and 
fertilizing it. That the earth does receive theſe 
particles floating in the air, appears from the com- 
mon obſervation, that earth which lies buried 
dep, being turned up and expoſed to the common 
ur, becomes in a few years fruitful. The great 
power which theſe particles poſſeſs, of rendering 
20.) the earth fruitful, depends perhaps in à great 
ain © meaſure on their faculty of diſetving- and uniting 


med ufances of different yrs, 


RB; 


em.) . £ 199%} +: 

| a EC r. XI. 
7 We muſt not, however, think that the air is at 
the; 


al times, and in all places, ee Wk 


"ate: 6 for they vary | ; SIND 
the f 5 As | 
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I. According to the climate; whether hotter, = 
colder, or - temperate, Hence too perhaps it is 1 
that poiſons differ in their ſtrength, OY to (hat 
the climate they grow in. 47 74 
2. Accordi ng to the height of the has as 
level of the ſea : for the higher we aſcend; in the 
atmoſphere, the fewer the exhalations are, and 
the leſs in the heat (Sect. r 

3. Accordi ng to the diflance from the ſea, or the 2 
large bodies of water, or from foreſts, or wh 
land. The nearer places are to the ſea, the more 
they enjoy the changes of the air, which is ren- 
dered milder and moiſter by the vapours aſcending II 
from the ſea. In foreſts, hs warmth of the ſun 


tan ſcarcely reach the earth, and this renders them 
the more ſubject to extreme colds. From theſe, 
and from barren tracts of land, few exhalation 
ariſe. whe 

hy According to the n nature ; of the foil, ind of the 
earth underneath : for we cannot expect the ſame 
exhalations from earth locked up with froſt, a9 
from looſe rich ſoils ; nor from the ſame ſoil whe 
chilled by cold, as when warmed by the ſun; 
nor from lofty and mountainous fitoatforis, as 
from plains or vallies ; nor from 1 as from 


well-inhabited countries, 105 
* 5. Laſt 
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otter u ſtly, the airy, pdt he. ben with which 
ö 1 b impregnated, iffer "Is ding to acid gal 


oo ics ee ven cannor eaſily he 


counted for or deſcribed, vom yod? omnnttile vt 
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From tlie above mentioned eirctimſtances 
„auf sec. 11.) it will appear, why the very Jam? fort r 
veretables ſhall often not:ſucered equilly*inl ine and Wh 
font Climate; and Why a plant removel to- anther 
fa, tn in th4 ſame climate, ſhall hl... 


Ten- 8 ECT, XIII. ot yon 8 
"ding if» we recolled what was ſaid in Chap. I. Se, 
e ſuns, 16, concerning the conſtituent parts of ve- 
them eetables, and at the ſame time conſider that every 
heſe, lind of water may be converted into earth, as 
tions bas been demonſtrated in the chemiſtry of natural 
I bodies, and as will be more fully noticed in the en- 
F the luing chapter; we may ſafely conclude, that all the 
ſame tlements. and materials of which vegetables are cm- 
t, a, exit in the atmoſphere 3 as is likewiſe re- 
whe n BokRHAAVE. Chem. Tom. I. ne | 
— SEC. XIV. | 

S, 25 
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|; receſfary to vegetation, a8 what, we e have Ta 
aſtly 7 5 faid 
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ſaid proves, it readily follows, that we may k 
down the following principles as indiſputab 
true, viz. The more plants enjoy d free acceſs of a 
to all their parts, not excepting their roots, the bette 
an baßef they greed bud tb-ve. Hedes rds i] 
vegetables ſucceed ſo well in moſs. Wnd, t 
more it is proportioned to the nature of each wegetall, 
both in it's quantity and in it's quality, the bette 
they. will ſucceed. 9? 2109150 N 
W NE. 4880 A147 8047 AAR ec 
ot Rains 4 1 2. 1197075 119119 1807 do 
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is t F WATER, SO FAR. AS IT PRO- 
d, th re at ere 162.37 
AI LY experietics teaches us, that? vrge· 
tables cannot grow without water; and we 

fnd that their growth is proportioned chiefly to 

the quantity of rain water which they receive. 

| Many antient and modern naturaliſts, ' ſeeing 
plants grow in clear water, have from thence con- 

„ aded, that water is the only food of plants: 
bend on the. other hand many, not eonceiving ho * * 
de different parts of which vegetables are com- 
1109 Fpoſed could take their origin from pure water, have 
1100 conſidered water rather as a vehicle, than as the 
«ao MY vuriſbment of plants. Endeavours have been uſed 
v ſupport each opinion by experiments, of which 
alk here give a ſhort account. 


SSH, 57 ff} 393-7 
T The experiments hitherto made in order to 
01 MW prove that water conſtitutes the real food of plants, 
| are 
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are of two kings ; the. fixſt, relate to the du | 
are inſtituted, to determine what they afford gvan 
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| Aft 
Van. Babe we * think, the firſt wide 
by a remarkable experiment, ſhewed that ü 
earth contributed nothing to the nouriſhment dſſſater 
plants. I took,” ſays he, page N 2 
of his works, an earthen veſſel, and put im 
it two hundred pounds of earth driedl in at 
46 oven L moiſtened that earth with rain-water 
«and -planted in it a. cutting of willow which 
T weighed fye pounds: this cutting produce igt 
40 tree, which, at the end of five years, "yh | 
60 an hundred and ſixty- nine poumds ar win 
& three ounces. The earth een 0 
00 neceſſary with rain or diſtilled er The ne 
tc veſſel was large, and fixed i in the ground; and Mere 
ce leſt any flying duſt might mix with the earth im 
4e it, it's mouth was covered with a tin plat ae. 
" 60 pierced with a number of holes I; id oet N 
6c reckon. the weight of the leaves which-feli ſolu 
66 during the firſt, four years. At the. end of ſtbe pro 


0 fifth year, I dried the earth contained, in th 
<< veſſel, 


= 4 
ſo far as it promats' Pegetation. 69 
©-yeſſel; and bound it Weigh it's firſt v weig -ht of 
to hundred” pdunds, wallting ly two. 
« ounces.” —RoBgrt 'BoYLEt made a fimilar 
xperiment with gourds, with the like ſucceſs, 
After theſe, GLepYTsCH and\BonxeT- took a 
liferent courſe, and found that vegetables grow 
without earth, provided they have plenty of air and 
nter: for they experienced that plants ſet in moſs 
r./pge kept in glaſſes and moiſtened with water, 
new well and flouriſhed : { Mem. de Matbem. & 
%% Tom? I. p. 420, &c. Comm. Lipſ. Tom. I. 
124, Oc.) : and ſtill more lately, M. Dunawr, 
Horry” of the Academy of Sciences for the year 
Cl 1748, p. 272, &e.) has repeated nearly the ſame 
bed experiments, and found, upon an accurate exa- 
| PC analyſis of plants which 
d grown in water, that they contained the very 
eme parts as other plants of the ſame ſort which 
| in earth; from whence he juſtly conckudes, 
1 « Meg he, were introduced by pure water. | 
ealſo fourid, that "mixing the water with nite, V 
mon fall, fixed 'Glkalint felt, or even wich a 
lution of richearrb or dung, contributed little to 
promote the growth of penis, and that they thrive 
data e 300k | 


Since 


6 retarded the growth of plants, but put. at 
Bauſted by vegetation, and { fifted, nouri he 


marked, that the hungry earth became much more 


70 RO AA" NN 
Since chat time; GOWN Rar F hab 
experiments on the ſatrifubje,' & Attte Wie 
from the former, as to tfielr manner,” but bes 
ſimilar in the event. He een Beg 
in different ſubſtandes, vi. in ich arb Mo 
thoroughly dried, in "ſhreds of paper, iti Piece E 
woollen clath, in cbopt hay e he afterwards moiſtenelif 
theſe ſeeds with water, and found that they grey 
nearly as well in one ſubſtance as in another, ex 
cepting only a little difference in point of en in 
ſome caſes. He obſerved on the con By , tha 
in filings of i iron, in aſhes of Plants not woe FE: in 
fand mixed with nitre, in pot-afhes, and it in, four; 
the ſeeds ſown, and treated in the ſame. manner 
did not vegetate at all. Wok 
Laſtly, Dr. ALsToR, of Edinburgh, has mad 

nearly the fame experiments,, with like Fo 
Salts of ſeveral kinds mixed with earth, not only 


tal flop 


AY 


to it. He found that the moſt, Hungry 


full as well as the richeſt earths. | He alſo — 


barren by being mixed with C and Ahab II., 
water, did not promote the graweh of zheibs d 
ſhrubs. 


From 


fo far as it Pramet {agetation. I 
From theſe, cen ments, made with the greateſt 
ue, repeated with the utmaſt circumſpeRion, and, 
ways attended with the ſame ſucceſs, we are aus 
orized to.conclude,,, that the earth yields ug ra 
writing Matter ie plants ; but that the whe, of 


heir nutritive Juices 4s derived fron water and. the 
alberne. 
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11 H og i as era z al 119W 26 thee 
or [RIEWALD, in Sweden, in the Year 1.7.30, an 

ne him ELLER, (A ft. de Þ Acad, R. Pg 
. 1746, 5 p. 455 Sc.] have allo lately confirmed 


lili 7 


eſe (Seck. 3.) experiments. The latter i in par- 
cular obſerved, that a cucumber plant grew per- 
ly well in earth, the weight of which Was 


aber increaſed than diminifhed thereby 1 and that 
IF! e roots of byacinths put in diſtilled e not 
* 0 mly produced perfect plants, but, after being, 
the urnt, yielded true earth. This tranſmutation of 


ater into earth having been proved in that part a 
chemiſtry which treats -of natural bodies, it 
wude üeeclen to enlarge upon it here. I 
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Theſe experiments Gect. 3, 4.) prove i 
Wy, chat vegerables.derrve all theim conſtituemt purts 
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from water; even their oil and 1 ſalts, a Toell 47 Heh 
earthy particles; as will appear til more plainlyfrom 
what follows. Four thouſand different plants ein 
grow in twenty pounds weight of earth, and in each 


of them ſhall be found a different oi! andi a different 
ſalt. Let us ſuppoſe theſe plants to be chemiewly 


analyſed ; near an ounce of oil and ſalt will be found 
in each, If this i and this ſalt had proceded 
from the eartb, there muſt have been in that earth 
four thouſand ounces, or two hundred and fifty 


pounds of oil and ſalt : whereas, in ;Fa(Fzi.thar 
was not a grain of either of them in it. 


va 206 
Sgr. VI. 

We may clearly ſee from theſe experiments, 
that plants imbibe a great quaiitity of water in- 
ſomuch that, the weight of water taken in daily 
may equal, if not ſurpaſs, the weight of the plant, 
or of the branch immerſed in it. We muſt not 
however think that all this water continues in the 


plants; for the greateft part of it exhalet and they 


retain only a certain portion of it. Plants which 
are expoſed to the ſun exhale more than thoſe that 
are in the ſhade, Both GorTrary (Hiſt d. 
Acad. R. de Paris, An. 1748, p. 509.), and 
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fo far as it promites Vegetation. 73 
Hals (Veg. Star. Experim. 17.) agree, that the 
liquor exhaled is pure water, as being without 
ate or fmell ; unleſs the heat be very conſiderable, 
in which caſe it taſtes a little, and ſooner putrefies. 


WooDWARD* $ pare are” to "the fame 
effect. T7 © | 


T7 


8 rer. vin. 
That we may the more diſtinctly know wherein 
water contributes to vegetation, it is neceſſary to 
inquire, firſt, what effects water has on plants; 


and ſecondly, what effects it bas on the earth 
itſelf. 


Seer. VW. 


Water exerts it's influence on plants, and pro- 


motes vegetation, 

1. Materialhy, by furniſhing an abſolutely neceſſary 
nouriſhment, which, by means of ſomething com- 
municated from the air, generates earthy, ſaline, 
and oily particles (Set. 3, 4, 5.) ; and by it's fuid 
unelaſtic ſubtance*s forming a kind of glutinous mat- 
ter, which, F it does not entirely accompliſh tha 
union of the earthy particles, at leaſt contributes 
thereto by means of it's oil : for part of the water 
D adheres 


74 KOEN N, Halen; TND N l 
adheres ſo cloſely to the internal on) parts, that 
it cannot be ſeparated or expelled without a total 
ſolution or deſtruction of the plant. _Secing there 
fore that, water thus conſtitutes and enters i inte 
the: mixture, of the parts gf plants, n one ca 
| deny, that, in it's fluid forms it is a true matefi 
principle of vegetation. 

2. Water promotes vegetation inſirumentalh 
firſt, by ſoftening the barl and membranes of f plants, 
that ſo their extenſion and nutrition may t the more 
eaſily go on: next, by carrying with i it alis and, ou; 
from the air, by means of heat (Chap. V. Sect, 8. 
N? a.): thirdly, by promoting the inteſtine mation 
of the fluids excited by heat and the air (Chap. II. 
Sect. 10, 11. ): fourthly, by yielding a vehicle as wel 
as menſtruum to the ſaline nutritious particles; 7 for 
by means of the ſalt, the oily particles are pre- 
pared and mixed with the water, and fo reduced 
into a fluid matter fit for nouriſhing the plant: 
and laſtly, as a vehicle for carrying off the uſele 
Parts of plants with the ſuperfluous water n 


ſtantly tranſpiring (SeR. 6.) 
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Water operates on the earth "ſelf (Se. 7. N⸗ 2. ), 
by Hoſening it, ſo that the air may reack the roots 
of the plants, and they may the better extend 
themſelves : by rendering it moiſt, ſo that the 
nutritious particles (Sect. 3, 4.) may riſe to the 
roots by evaporation ; and by diſſolving the, ſaline 
particles that are in the earth, by means of which 
the oily particles are eaſily united with water, 


For water to exert it's nutritive and inſtrumental 


power in promoting vegetation, it is neceflary, 


1. That it be reduced to the moſt ſubtile vapour 
poſſible ; for otherwiſe it cannot enter into the 
imbibing veſſels of vegetables, as was before de- 
monſtrated (Chap. II. Sect. 4.) ; 

2, That it be of a fit degree of warmed, in 
order that the heat may expand the imbibing 
veſſels, and that the glutinous and thick ſubſtances 
may be attenuated : for the veſſels are ſhut up by 
cold water, or cold vapours. It is on this principle 
of adapting the degree of warmth to the qualities 
of plants, that gardeners never pour cold water 

D 3 on 


e N Nen 
on platits which delight in warm ane t 
warm water on plants which grow in cold places. 
3. That it be in a proportion ſuited to each plant: Mp. 
105 water may become hurtful, either by exceoding Min ! 
or. by falling ſhort of, the due quantity. That we: » 
may the more diſtinctly judge of this, we mu pro 
attend to the Waters, not only in the W but ali inc 
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mu. which reſt o on th fail become Burtful; | 00) FI too 

1. By exceſs; for too great moiſture hinders plant i rut 
from attaining the end of their vegetation, whid 
is, the perfecbing of their ſeeds : for what ſeedst 
produce then, being too full of water, ſhrivel whe 
AUried, and are eaſily deſtroyed by too great cold 
Hence alſo it is, that wet ſeaſons do not ꝓield the 
moſt plentiſul harveſts. Beſides, too great a quan 
tity of water entering into the ;veſlels, of Plants 
diſtends them too much, and ſometimes, bu 
+themg, and this the more readily, the. ge t| the 
veſſels xeſiſt the diſtending force. Too great, ah 
Aance of water likewiſe forms 4 vitiated thin fo 


Which either putrefies or becomes acid b the he hea 
g, the ſun, as we ſee 1 in Aagnating water : and 1 
˖ 


fo far as it promotes Vegetation. 7 7 


his reaſon it is that ſuch places are barren. To 
this alſo it is perhaps partly or wholly owing, that 
plant pants which grow in lands abounding too much 
ding n moiſture, are ſeized with a diſorder reſembling 
lat we \ mortification. in live bodies; and hence too, 
mull probably, ariſes the roughneſs and ſeabbed appear- 
nce of the ſtems and leaves. When land has 
been too wet, even rich ſoils, the marly or clayey, it 
becomes hard if a- drought ſucceeds, and that 


tinders the roots from piercing into it; and laſtly, 
too much water prevents the acceſs of air 70% the 
. It is evident then, on theſe accounts, that 
ll or great a quantity of water deſtroys the natural 8 
s theſ progreſſian of the growth of plants, and. rather im- 

ben pedes than promotes vegetation. TL 1 3 aue | 
2. A want of water is hurtful, becauſe the earth 
becomes tos dry and burning. Warmth diſſipates 
the moiſture-in the earth, and the earth being a8 
tt were baked by the rays of the ſun, burns up 

the roots of plants. Land which has been ararled, 
or improved by alkaline ſalts, lime, or dung t 
aus ſufficiently rotted, is moſt liable to this calamity, 
Fu if ſhort, it neceſſarily follows, that a want of 
water Twill pride plants of every advantage before- 
| e menti- 


„ e Mates, 1.1, 1) 9 


mentioned (Sect. 8, 9.) as ariſing em ide dis 
quantity of water. 


| "DFE Y 

1. Exceſs of rain, or of water from the atm. 
there, is hurtful, becauſe it lefſens the warmth in 
the earth, and in the veſſels of plants : and hence it 
is that, in very rainy ſeaſons, plants do not grow; 
but inſtead of that deep green which denotes their 
healthy ſtate, become of a pale colour, and rather 
_ diminiſh in ſize, eſpecially if the rain is attended 
with cold, whereby their fibres are contraQted, 
The earth is rendered ſo looſe, that the roots have 
no firm fleady holding. The ſlems are ſo much 
weakened, that they are apt to fall, eſpecially when 
they are grown latge and in rich fields, whereby 
the ſeed, and indeed the whole plant, is hurt and 
rotted ; and i theſe rains fall when the plants are 
in bloom, their furina is waſhed away, fo that there 
is no impregnation, and conſequently no grain. 

2. Whoever conſiders the utility of rain (Sec. 
8, 9.) in due quantity, for promoting of vegeta- 
tion, will be ſenſible that the want of it, by de- 
priving plants of all the benefits. of that water, 
muſt be highly prejudicial. | 
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fo far as it uml Vegetation. 79 
It may perhaps be alledged from what has been 
here ſaid, that F water is the ſole food of plants,: 
„ land can ever become barren, But this objection 


annot be, properly anſwered, till we ſhall have 
hewn what, advantages ariſe from culture, and 


ather means of enriching the earth, 
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T will appear from the following conſiderations, 
that no mineral earth (that is, earth newly dug 
and unmixed with any heterogeneous riatteff-$n- 
ters u a nouriſhment into plants; 1. Bicauſe thi 
earthy particles of plants, however ſeparated} are of 
an entirely different nature from mineral. earth 
(Chap. J. Sect. 5.) : 24h. Becauſe earths ia 
ſoluble in every kind of water ; and unleſs diſfalvedy 
it cannot be put in motion, and much leſs enter 
the abſorbing veſſels of plants (Chap. II. Sect. 4.) 
Hence we may conclude, that earth, merely as 
earth, dart not in _ manner yield rear ment 
lan. e Shri dns 
10 . Mr. forms! Tbrz was fe 
who maintained the contrary opinioll,; ih 
which he has been ſupported by M. Dv- * 
HAMEL Du MoncEav (Traits de la nd de 
des Terres), and others, who think that earti 

A, "C 1 
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Bib, Sc. 31 


is the principal food of vegetables. Lord 
Bacovn's opinion is more natural, that earth 
ſerves only a a ſupport to plants, and to defend 
them from heat and cold. It is now vel 
> knowh, that plants which babe ne ; not ay 
com TOE with the m, are nour- 
iſhed by their Ieaves, a _ as SY their 


roots. 
ti | YT * 
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ub VI 4: SECT. IE... Oh 264 
Experience however teaches us, that planer 
tirive better in ſome kinds of earth than in others; 
owing to the different qualities and nature of the 
earths, whether too if or too Thoſe 3 and likewiſe 
to the variety of ſubſtances mixed with the earth, 
whence it becomes fruitful or barren. 


S Er. III. 
Earth is ſaid to be i for frong, when it adheres 
elſely together, and is of a conſiderable depth, This 
earth retains the rich particles mixed with it, and 
reſiſts the cold, drought, and other injuries of 
the air. A looſe. earth. is, on the contrary, in ge- 
neral, more ſhallow, and, owing to it's ſight coheſion, 
the rich or watery particles mixed with it eſcape, 
dor can it reſiſt the injuries of the air, 
D 5 
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Remark, 


$2 Of Earth, ſa fur ts it promotes Vegetation. 

Remark. In forming a judgment of earth, i 

is highly neceſſary to attend to the depth 

the layers; The ſoil is ſaid to be deep, wh: 

a layer of clay or other ſtrong earth reache 

do the depth of four, five, or more feet ; ant 

to be /hallow, when ſuch earth is of onh 

a foot or two feet deep, over a bed of ſand 
gravel, or ſtone. 


2 


8e r. IV. 


Fart is ſaid to be fruitful, whem it is ſchi 
with a due quantity of the particles ſuited to be 
come, the nouriſhment of different plants; and te 
be harren, when it contains none or few ſuch put. /ars 
ticles. Barren earth may therefore be ' rendert It b 
fruuful, by mixing - it ſuch particles as” a 
found to yield nouriſhment to plants. eaſt] 
Remark. From this idea of fruitful and barre 
earths it appears, that fertility does not de 
pend on any peculiar kind of earth, ſuch a 
the rich black mould, as ſome have thought F | - 
but only on a due mixture of heterogeneouſ 
fubſtances adapted to that purpoſe. 
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or MOULD; so FAR AS I ri. 
BUTES TO THE GROWTH. OF VE-- 
GETABLES. 4 


'b 
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Mouton almoſt every where ſpread to a: ! 
greater or leſs depth, on the ſurface of the 
4 is generally of a blackiſn colour, and en- 
larges in bulk by the additian of water, - whereby 
i becomes /o9/z or ſponey, and when dried, harder, 
5 Wand falls readily inta powder, . Water ſeparates - 
R eaſily from it, either by Reaping through ty or by; 
evaporation, - 
I ſhall conſider the properties of this mould: 
only ſo far as. it is Percetved- ta A.. be ge 


tation. . 
- | 3+ 4d 
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This mould being diſſlved in water, in a mill 
eat, and the infuſſon afterwards evaporated, there 
remains 4 yellowiſh potuder of a ſaline taſte, If a 
ronger beat is uſed, the extract is of a darker 
| D 6. colour, 


; 


8% Of Apa, ÞÞ far at in rhnwibutes 
cblour, and, when thiekened by heat, it has an aer 
' ſinelÞ and taſte : but if the extraQtris evaporated i 
dryneſs, there remains 4 Aline glutinaus matter 
ſoluble in water, which is the wretmqus: magma 
ſcribed by Kur ET in his Diſſert. di cauſa Fir 
tilitatis. Theſ. XI, XII, &c. 

Remark 1. J. A. Kol BEL, in the aboye 
mentioned treatiſe, would fain demonſtrate 
that this undtusus magma is the ſole caule 
fertility: in regard to which we muſt dt 


ſerve, 1ſt. That this magma, is of ſo a b 


heſive a quality that it cannot enter into 
pores or veſſels of plants, as is obſerved b 
Lupvre in his Ty. de Terris. If. milk ant 
 boney cannot enter into the pores. of veg: 


tables, as appears from G. WiKrarr : 


experiments in the Memoirs of the Acaden 
of - Peterſburgh, Tom. II. p. 231; much 
leſs ean this magma. It ſeems to be 

glutinous matter by which the terreſtrial p: 
ticles and fibres of vegetables, of whi 


the mould is compoſed, are glued together 


and we ſhall call it a glatinous ſaline mùuter. 
Remark II. The ſaline matter found in u rem 
extract appears, by Kur BETI's experiment it lc 
wat 


and thoſe of others, to be ſometimes all. 
| | lin 


e ube Cracau of Mete 5 
Ine, ſometimes of che nature of ſal mirabik, 
and ſomttimes of that af nitrez but there 
2 > joined to it a niarir falt,/ Theſe 
a d faline particles ſeem all to be only accidintul 


2 Fir b. in the mould. Ja 1d badinot 
5 IIR; r nanny 
' . 8 XC. Ul. | IA 
Mould yields by by diſttHation,, N Al 


f,. Phlegm, 8 en to the 
moiſturevf the mould. 
2. A ſharp nn 2 matter, 
1 a dark colour, reſembling ſpirit of tartar. 
galy. A red oily ſubſtance. | 
\ Remark. It appears from hence, * mould 
derives it's origin from decayed vegetables; 
ſor no ęglutinous (Sect. 2.) ſpirituous, or 
oily matter is found in the mineral king- 
dom: and the andtuous magma ſeems to 
proceed from the 0 matter obtained by 
| W 
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ser. IV. 


Matias as above deſcribed, dans, not © 

remain the ſame; for, expoſed to the ſolar heat, 
it loſes.. it's rich oity particles, together with the 

al watery wvapours; with which they are cloſely com- 
i bined; 


6 Of Mould; ſ far as dy contributes: 


kined; and thus the mould is left. a naked. cath. f 

* powder, In moi places, and in, the geighbom- e 

a hood of waters, it loſes little. or. nothing, but u 
rather annually increaſed by the rœots and plans = 

which putrefy in it. This is the origin of f 4, 

Peat earth, here the mould is as it were dale the 


with water. 

Remark-1. Experience esd tins h 
enriched with cut turf does not retain any 
— from it longer than two yeam, 
in reſpect to fertility ;. and therefore ſcarceh 
compenſates the. loſs: of the graſſy ſurface 
taken away with the turf; The turf js df 
the greateſt advantage when laid on cla, 
which it renders more ſolubleQ 

Remark II. They who think that mould 7x: 
changed into clay, have not ſuffieiently at. 

| _ to the original 1 1966 of each. 


SECT. v. 110 5 

This mould contributes greatly to Ae Ves 
getation ; 

. Materially, by adminiſtering. ire rich ſaline 

juices for the nouriſhment of plants, theſe laſt 

being neceſſary to render the oily particles miſcible 

with water. Theſe. rich ſaline juices: ate eaſily: 

ſeparated. 


t be Growth of Vepetablis. 87 
ſcparated by heat and water ( Sect. 2, 4.); to pre- 
vent which, the mould ſhould be mixed with. 
clay, N FOIL T% ; ; 
2dly. Tiflyumntally, by attracting and retaining 
the oily particles in the air, which thereby aſſociate 
the more ſtrongly with homogeneous bodies. 
zaly. By it's looſe ſtate and ſolubility: it admits: 
the air to the germinating ſeeds, and to their 
ots; without which circumſtance vegetables can 
ſcarcely grow, as was before.demonſtrated ( _ 
v. Sed. 14.) 

4thly. It is eaſily Rept in tilth. 

Remark.. It is to be! obſerved of the fertility: 
which depends on mould, 1/7. That every. 
kind of mould is. not equally fertile. That: 

d. ts which: lies in ſhady places is generally richer 
at. than what is expoſed to the heat of the ſun. 
2dly. The acid which accidentally adheres: 
more or leſs to. ſome ſorts of mould, is of 
two kinds.; the one of. a: vegetable. nature, 


ver ariſing from vegetables, or rather ariſing 
from flagnating water, which is diſſipated by 
lin expoſing the mould to the heat of the ſun; 


laſt the other of a mineral nature, which is not 
ble diffipated by drying it in the ſun, and ariſes: 
ſay from waters brought to, it charged with ſuch. 
ted. 2 | acid. 


TY Of Mauld,. fa fat atis contributes 


acid, It is either of the vitrialic ind, ſuch 
as is found i in turf or Peatrearth in Moun- 
| tainous places, and which when expoſed to 


a ſtrong fire, is only turned into 2 0a, and 


does not cafily take fire; or it is of the 
nature of ſea ſalt, ſuch as is found in 
turf bordering on the ſea. It is therefore 


no wonder that chemiſts have obtained 


different acids from turfy mould, as ap- 
pears from the experiments of Hrizrve, 


in his book de Terra; of KULBELj'in the 


place before quoted; of LIN, in the 
Edinburgh Philoſophical Tranſactiins; of 
DuepREt d'AulLxAx in the Journal Oeconom. 
and hence the diverſity of opinions on the 
utility of turf. 3d. Turf impregnated with 
the vegetable acid, or with that occaſioned by 
Aagnating water, is found to be of great 
uſe in impregnating ſoils, provided all it's 
rich particles be not waſhed away, which is 
the caſe when the turf is oſten alternately 
over-flowed and dried. The acid turf ſhould 
be deprived of it's acid before it is uſed. The 
turf which is impregnated by the mineral acid, 
appears to be leſs uſeful, Hence it is clear, 
_ | huſbandmen and others who have 
written 


* 


rt ee 35 
e BA AGATE ahh datt and hade Failed, 
"of difpraifed "them. in Leber, have ctred; 
| "ke Sing thi ard 10 I har be ſo diff rent, ac- 
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Auld, though pure and free from every hetero- 
xeneaus matter, yet has. it's incinveniencies. 

. In ary years it becomes 100 locſe, ſo as to let 
al its moiſture eſcape by evaporation, and-it thus 
ably loſes all its richer particles (Sed. 4.) 

2dly,. Ast-is very elaſtic, it ſwells by admitting 
water, and is contracted in bulk, and compreſſed 
when deprived. of it: hence ſeeds do not find in it 
2 firm ſettlement, | without which vegetation is 
vith lnguid and interrupted. It may alſo happen that 
by tie root may be torn to W it is ang 
eat Nexpanded or contracted. Ga 8 
it's 34h. If it is in a looſe ſtate, it —_—_—_ 1 8 
\ is Vezen into one maſs, but rather into ſmall pieces; 
ely by which, means the roots of plants are. eaſily torn 
11d under, and the cold is admitted to them; and 
he bereby this ſoil i is expoſed to great dangens. 

id, h. It is eaſily changed into a ee. earth 
1, (ect. . . i215 # 31 D 
Remark, From this account we 9 — 1 of 


the great commendation beſtowed on this 
earth 


go Of Mould, fo far al In cobributes, G. 


v is watered if neceſſary. The Engliſh hai 


earth by many writers on huſbandry, and 
particularly PLIN Y. It is peculiarly pro- 
per for gardens in which (as in Sweden) 
ſeeds are not ſown till ſpring, and the ground 
JF 
| Judged right in turning this rich mould into 
paſtures and gardens, rather than into ara)! 
land. It is obſerved, that plants growing 
in mould run more to leaves and /alks, that 
to ſeed; though this happens 2 when 
the mould is too rich and too moiſt. 
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CHAP. IX. 


hand CLAY; 80 FAR AS IT IS CON- 
L into CERNED IN VEGETATION. 

wad ; | 

wine 0. 


/iiching to the fingers when moiſt, of a ſtrong: 
ul! particles. The day however which is found. 


ith mould, ſand, or other heterogeneous particles, 
chat it differs much in it's tenacity, as well as 
is other properties. | 


SEcT. II. 


ur conſideration here, are, 

1/7, That it not only attrafs water,  tollefts and 
aains it, but that, when mixed therewith, it be- 
mes a tough paſte which takes any form from 
ie hands, It ſcarcely tranſmits. water, and lets. 
eſcape only by evaporation : it is therefore the 
ef means of preſerving the ſubterranean moiſture; 
and 


LAY is a tough earth, feeling fat to the touch, 
ud denſe confiflence, and compoſed of exceeding 


In the ſurface of the earth is greatly mixed, either 


The chief properties of clay, which come unden: 


— - —— 
= => = = bY - 
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25 Gd Of, Clay IJ) 2.3 3 4H ID\ © 
and on this account it is always moiſt at a depth 


under ground, and becomes a ſource of ſprings, 
2dly, That in hot air, as by fire, it becomes 4 


and hard, and forms on the ſurface a Arong cruft b 
which « opens into cracks or rents, the larger the 5 
more the clay is mixed with: ſand; or altered * 
other heterogericous mixtures, . * 
8er. HII. | 2/ 27619 n c 

In a warm ſolution of clay in water no ſult eu tax 
be ſeparated from it, unleſs ſome: has been by acWhav: 
cident mixed with it. A little ſea falt is ſometime} 2 


obtained from it, as appears from HlæRNE, Tant 
Ghems, 1. and ſometimes a ſmall portion of ann 
allaline ſalt, as in RULBEL's experiments, 70% 7a. 
XXV. We may conclude from this ,diverkity 
that ſalts are mixed with it only by accident, an 
that they do not contribute in any degree to the 
eſſence of clay; for in a fubſequent ſolution, the 
clay, remains the ſame as before, . equally tractable N 
and:equally ready to imbibe water. 2 day, 
\ Remark. The elay which is found deep in th uon 
earth, is always purer than what is founi in it 
on the ſurface: hence alſo it appears, tha bin 

whatever ſalt is in it, comes from either rain be o 


or ſome other water. . A \ l dae \ Mes 
ECT 


— 
- +161 


fo far as it is concerned i Vegetation. 93 


depth 

858. 1 | SECT. TV. 

es q 1 

4 of By at Aion 2 yields, | 

1 10. II. Phlegm, which however is very different, ſome 


eng perfectly pure from clays, containing ſome- 
ed ; 

© what of an urinous ſiell in others, and having in 
others again ſomewhat of an acid nature; eſpecially 
n clays which are found in hilly countries, which 
lt exthave been very long expoſed to the air, or-which 
bre been penetrated with rain or ſnow- water. 
time} 20%. Somewhat of a ſalt is ſublimed (or ſettles 


e. Chem, 1. Porr, Lithog. p. 1. NEUMAN, 
erfityM Vol. IV. p. 1. JuxcKER, Conſþ. Chem. Tom. A 
5 * P yp” ' 0 


table” No dy or nctuou¹ matter can be obtained from 


clay, either by ſolution (Sect. 3.), or by diſtilla- 
in tha von (Sed! 3.) . We grant that there is an oflineſs 
init when combined with falt (Sect. 4.); and that 
by/making/a ſtrong extract of it, ſome little may 
be obtained; as ELLER endeavours to ſhew in the 
Meme ror r1af the Academy of — but in ſo ſmall 


2 quan- 


on. the head of the ſtill), which is either of the 
H uanmoniacal, or of the urinous kind. HIxRNE, 


a quantity, that it ſcarcely deſerves mentioning 


and we may therefore, in our preſent inquiry 
conſider it as ee of el. | Dd N01 


As oily and inf'ammable particles enter into th 
very idea of a g/uten, ſo it appears that there is ng 


gluten or magma in clay; nor have the contender 
for that opinion been able to ſhew that there is an 
ſuch. It's tenacity, and it's being ſo eaſily mould 
ed into any ſhape, muſt therefore depend on it 
attraction of water, and on the attraction of it 
particles to one another (Sec. 2. ). ee 


SECT. VII. 1 

Clay becomes hard when continued long i 
Heat (Sect. 2.) : it is therefore no wonder that... 
in a natural heat, and other cauſes at the ſama 
time concurring, it acquires a /rong hardneſs, C 


is converted into real ſtone. 
As clay cannot loſe it's tenacity and Gad: 
but by ſtrong fire, or the application of very car 
roſive mineral acids, as is demonſtrated by. che 
mical experiments; we doubt much whether i 
can become a looſe earth by * natural or on 


tancous change. ö 


fo far as it is concerned in Vegetation. 95 


Remark, There are ſome ſpecies of elay which 
are leſs tough than others, and are there- 
fore called Hort, or trippellacee (i. e. com- 
poſed of three kinds); whoſe ſolubility de- 
pends on the mixture of heterogeneous matter. 
114938 wget ee eee TREE? 

SECT. VIII. | 

Clay condutes to fruitfulneſs, not materially, for 

it contains nothing oily or rich er 5 5 but 

Irumentatly, and that, 

1. Not only by attracting water and Gail. 

ws vapours and ils, but alſo by collecting and 

keeping them longer under the cruſt, occaſioned 
by drought (Sect. 2. No 2.), than any other earth 
does, and not letting them eſcape any way but 
by evaporation, It is for this reaſon that plants 
an live and grow beſt in clay during a dry ſummer 

(ect. 2.) ; and hence this is juſtly called a /frong 

aan OF 

24. The rich particles introduced into clay 

from dung or manures of any kind, or dropt from 

the ai, cannot be diſſolved * and waſhed: oy by 

nin (Set, 2.). 

3%. The air and whatever it contains has 

«ceſs to the roots of plants by the cracks and 

e crevicet 


96 Fa y Clay, 2 
crruices with . n ene - 
Ref s,. 1 


4thly. Mould ſs with 2 or. n by 
acceſſion of new matter, retains it's richneſs longe 
(Chap. VIII. Sect. 6. N? 1.), |being/compreſſ: 
by it's weight. and ae mingled with it 
(Sect. 2. N? 2.) 25 
5thly. The winter's cald 8 the roots of 
plants equally; as clay does not freeze in ſmall 
pres, but into a * coherent maſs in land lai 
flat. ; 
Gthh. As it continues conſtantly the fame wit 
| regard to it's properties, neither A nor much 
wet mr prejudicial to it ( Sect. 3, 7 ) 


: '$n cr. IX. Ka * F 
Clay, is ; hurtful, ＋ 10 i 

1/4. By it's tenacity and roughneſe| ech 2. Nei, 
which qualities equally prevent the eaſy entranc 
of water or improving particles, and exclude the 
air from the germinating ſzeds and roots of plant 
whilſt its moiſture hinders the acceſs of warm 
and prevents it's action; ; for which Aſt reaſo! 


farmers call it a cola ſail. 5 5 
2dly. By it's hardneſs in dry weather (Sed. 2 


| N*2.), which prevents the extenſion of the root 
TT 65 »3t" 
The huſbandry muſt be bad where this is the caſe. 


whereb 


ſo far as it is n Vegetation. 97 
ver whereby/they are deprived-of their nouriſhment, 
which is locked up in the hardened earth. ' | 

24. By the 16fs of the remaining moiſture, 
which evaporates through the crart: (Seft. 2. 
V2.) when the drought continues long, and by 
the tearing of the roots which croſs the cracks, 
which alſo, if not cloſed by the autumnal rains, 
admit the ret unequally in the winter; and, 

athly. By the difficulty of cultivating it: for it is 
rendered too ſoft by wet, and is poached by the 
plough into a paſte ; and may be afterwards dried 
Into ſo large clods by a ſubſequent drought, that 
they can ſcarcely be divided or broken up by the 
plough. 


From theſe inconveniencies we may underſtand 
wy very few plants can grow in pure clay. 

' Remark I. The advantages and diſadvantazes 
attend; ng clay vary according to the differences 
of the clay : for the more the particles of 
the clay are ſeparated by the mixture of 

2 heterogeneous matter, ſo much the leſs will 

it retain water and the manures mixed with 
it; and ſo much the leſs alſo will it be 


hardened by heat and drought. It will 
therefore be the more cali y cultivated, and 
E better 


98 Of Cl &e. 
better nouriſh plants ; air and the neceſſary 
heat having freer accels to it. 
Remark II. A clay in which an acid abound; 
is leſs fit for culture, becauſe the water con- 
tracts an acid quality, and is led by the © 
acid into it's ſubſtance, as through channels. 
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OF. CHALK AND LIME, A8 con TRI- | 
BUTING TO F än 


„ x" 


HOUGH- we have but little chalk and 
T lime in this northern region o; yet, as the 
1» Wl ufe of lime eſpecially is extolled to the ſkies, it is 
neceſſary that we inquire into their natures ſo. far 
zs they contribute to fertility. 

' Remark, Though chemiſts obſerve a difference 
between chalk and lime, yet it is ſo little 
that, with reſpect to fertility, we may con- 
ſider them as of the ſame qualities +. 


SECT, II. 
| Chalk and lime abſorb water poured upon them, 
ud let it ſpeedily paſs through them: but in an 
extract of them made with water, ſomewhat of 


[X9 
\ P, 


* Viz. Sweden, where the author wrote. 


t N. B. Our author ſeems, through the whole of this 
chapter, to ſpeak of calcined lime-ſtone, 


E 2 the 


70 + * aun DE 
WL ' Va y i. 


thechalk and lime is di folved in that water, thence 
called lime-water, which efferveſces with acids, 
and is a powerful ſolvent of Pinguid Und e act 
bodies. til 
Experience teaches, that the mixing of lime 
with water guickens their evaperation, which may 
be imputed to the greater degree of heat which 
lime-water receives. 


„ 
" 
1 — 0 


* SRC Tr. III. ne Find 
By diſtillation, chalk yields only a little van N 
falt : but if water is mixed with it in fuch pro- e 
portion as to render it of the conſiſtence of 2 H u 
poultice, and the maſs is then diſtilled," a Water I in 
is obtained which partakes of the nature of chalk, 


and ſhews ſome ſigns of an alkali. Lime diſtilled 
by itſelf yields no ſalt; but if it is diſtilled with L 


avater, a water is obtained of a calcareous taſte, 1%“ 
with ſome ſigns of an alkali. Whe 
There is therefore in chalk and lime a ſornewlat | l 


miſcible with awater, and which evaporates Ry; it. 
This 3s very perceivable in new- built ſtone houſes, 


| both by the ſmell and other effects, 5 


4004010 
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4 ae to Fertility. | 107 
8 E c r. IV. | 
Chalk aud lime efferveſee when mixed with 
aids, and abſorb them; and if the maſs is diſ- 
tilled, an inſipid phlegm comes over it. What 
remains after the diſtillation can ſcarcely; be dried; 
ſtrongly does it attract the moiſture of the air. 


SxcT. V. 

No oily matter can be obtained from chalk or 
lime, either in- an extract (Sect. 2.), or by di/- 
ilation (Sect. 3.) They however poſſeſs a ſtrong 
power of di ſſoluing every oily ſubſtance, eſpecially 
if water and warmth are added (Se. 2.) Thers 
in them even an attraction to ſuch ſubſtances, ; 

SRE C T. VI. | 5700 21 

Lime attract oily: and gelatinous mixtures, and 


| nogulates and hardens them when mixed with them. 


When mixed with clay or ſand, it likewiſe Nee 
d, as every one knows, 


| Remark, If the unctuous matter found i in he 
_ earth was the food of plants, as KiiLozL,, 
thinks; ; and if he had duly conſidered the 
properties of lime he could not have 
praiſed lime ſo much as he has done (Theſ. 


E 3 30.) 


16) / Chal a inge, 


30.) for it's power of dividing ; ſeeing tha WM 
Auunctuous ed ors are 55 8 7 ee 2 
by it. | Nn A* 7 
82er. VII. El 
: From the above account of chalk and lime, m 
may conclude, that they are beneficial to ſoils, ¶ de 
1/7. Not materially, ſince they contain nothing 
unctuous. Many are of opinion that :calcarenu 
garths enter as nouriſhment into plants: but no], 
ſuch earth has ever been found in any of the kind 
of corn that are uſed for eating, nor in any o 
the ſmaller vegetables; and as to the calcareous 
earth which is obtained from the more ſubſtant 
vegetables, it is very different from either chi 
or lime (Chap. I. Set. 5.) 
|.  2dhly. They are however inſtrumentally of » 
both to the ſeeds that are planted, and to the law 
* 1. By attracting the acid and oils out of the 
atmoſphere z 
2dly. They give a greater warmth to the e ou 
and water, being ſtrongly attractive of every in ind 
flammable fubſtance (Sect. 2, f.); 
_ 2dly. They reſolve unctuous ſubſtances and 
into vapour, by means of heat (Sect. 2.); 


46 


as contrudtting-to Frrriliiy. 103 
- 4thly. Exmeaccempanies watery vapours (SER. 3.), 
and may by that means enter into the ſeeds. of ve- 
getables, and there reſolving oily particles (Sect. 5.), 
and deſtroying the acid in thoſe ſeeds (Sect. 4.), 
promote that ferment which is neceſſary in ger- 
mination (Chap. IH. Sect. 6,) to bring on a due 
degree of ſweetneſs. 

Remark. Many aſe lime fuceeſofully i in pro- 
moting the vinous fermentation, without 
attending to it's manner of acting. Dr. 

Als rod of Edinburgh is of opinion, that 
wy all lime-water does not afford nouriſhment to 
edu, the roots of vegetables, nor promote the 

tall growth of plants; but this is to be under- 

1 ſtood of lime-water when uſed e _ 

4 out any other nouriſhing ſubſtance. 
of vi 5h. They deſtroy and abſorb the ate in the 
a earth; and thus may deſtroy inſes, which har- 
f ud bour moſtly in acid earths : but whether they de- 
firoy weeds by this quality, we cannot fa. 
"bthly, They reſtore unctuonſaeſt to the land, 
JOY ind by atfenuating it's oily particles, 3 br, 

fitter for mixing with the circulating fluids. 


athly, They render the tilth of the land nor 5 
E 4. "Remarks 


10 


+. iQ Chae aud Lauer * 


—— If it be true that ſeeds arg nexdered 
larger by the uſe of lime, and; that it takes 


* 
away ſmut (Act. Reg. Acad; Steaiß, am. 

£5 py theſe. effects muſt be deduced from r 

the action of the lime: for ſmut, does got A . 

proceed from inſects, but from a ſhapneb Wl 

af the oily particles, which burn, as if aire e e: 

had been applied; and therefore it is thalihe MW p 
mut is contagious for when this h, 


which ariſes from l is ART 
e INE 11 and i 


e ty fy; Woge 


tri — E VII. ? | 
| Chalk 2 lime are not leſs „ vege- 


tive for; fert h na primate 3: » 10 
J. By raiſing too great a heat; they abnoſt burn 

the ſeeds and roots of vegetables; and therefore 
it is that calcareous earths are called durning ſails, 
Hence it is no wonder if, as Dr. Als rom obſerves, 
poor ſoils become worſe by being mixed with lime. 


2dly. By quickening evaporation, they dry the ſoil. 


too much ; by which means plants, are. deprived 
of their watery food. 


zaly. By adhering to the coats at ſeeds, they 


often, cloſe up the pores of thoſe ſeeds ; and by 


hardening | . 


Not 
Ynels 


fire 
tthe 


ahſs, 


"Us 


ing 


as contributing to Fertility. 10g 
hardening their coats, prevent the admiſſion of 


” nouriſhment. 


4thly. They ſpeedily reſolve and conſume the 
richneſt of the ſoil : whence the obſervation, that 


ming enriches only old men. 


It appears from the above, that lime and cal . 
careous earths neither are, nor can be the food of 


plants; though they are of great uſe to land, if 


duly and judiciouſly applied, eſpecially in mixture 
\ with rich manures, or in a {quid form. _—_ 
Remark. Tt would be needleſs to give here the - 

© . various and very different opinions concern- 
ing lime as a manure; it being ſufficient to 
obſerve, that caution is neceſſary in the uſe 

of it. It ſeems evident that it is moſt ſer- 
viceable in coli and ſour grounds, if uſed in 
proper quantity; and that if-it is laid on 
clay together with ſand, the whole pay. ac 


Pry a Pry hardneſs, - ns 
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OF MARLE, AS CONTRIBUTING 
3 20065" dee 
ne 1269 9 ce 


S RRE er. IT. (oath 


| 114 RLE, which is a kind of compoſition a 
aua and calcareous earth, and therefore 
partaking of the nature of both, is ſcarcely ever 
found on the ſurface of the earth. As both antients 
and moderns have commended it in the higheſt 
terms, it is neceſſary that we ſay ſomething here 
of it's application to land. 


en Ws es os W d 
All marle, when put into water, falls ſooner in 
later to pieces, even though of a ſtrong hardneſs 
when dug up. In the air, it moulders into a 
powder, It agrees with clay in attracting and 
retaining water, but leſs forcibly. - If marle is cal- 
cined, it ſhrinks and becomes more compact, but 
afterwards it attracts water more ſtrongly than ever, 
and in the air it falls to powder as before. 

S Rer., 


fre 


8 0e r. III. 


By a ſolutiom in water, no ſalt, nor any thing; 
of an undtuous nature can be obtained from it. 
We boiled ſome of it long in water, but the filtered- 
decoction made no alteration. i in the colour of. 
ſyrup of violets, nor did it precipitate mercury. 
diſſolved in agua-fortis. After having been long 


mixed with it, a little of the ſublimated. a 


ſubſided, of a whitiſh colour. | NN 


Remark. If Kür BEL could extract 239 of the 

unctuous magma from marle ( Chap. X — 
Sect. 3.) , it muſt certainly have been mix- 
ed therewith by accident. 1 


S re IV.. nen 19 
By diftillation, no unctuous or oily. matter can 
be obtained from marle, nor does water diſtilled: | 
from it partake of it's nature in any reſpect. 


Kemart. If marle does not ſhew the leaſk ſign 


of unFuquſneſs,. neither by decoction, diſtil- 
lation, ſolution in ſpirit of wine, on with. 
nitre; I know not on what principle, or by 
what experiment, many, indeed: almoſt all. 
farmers, can maintain it's being in marle. 


E 6 This. 


108 * e Mark, EW T 
This notion of marle's being indued with an 
unctuous guulity ſeems to depend wholly on 
_ It's ſoft touch, Proceeding f from the extreme 
ſmallneſs of its component particles. \The 
' "fame may be faid of the Fein 2 
which others ſuppoſe to be in mite; bi 
never could obtain from it. u 


S cr. V. 


Marle efferveſces with every kind of acid, atid 
therefore attracts and abſorbs them; but-itidoes 
not entirely deſtroy the acids, nor do they make 
a perfect ſolution of the marle. TWO drams 0 
marle being boiled in two ounces of agua-fortis, 
only twelve grains of it were diſſolved. The aqua- 
fortis, being poured off, efferveſced with a ſolu- 
tion of alkaline ſalt. What remained of the 
marle felt like a powder or ſand. | 


SECT. VI. 


Marle diſſolves all kinds of un&uous matter 
and attracts them: hence it's uſe in taking greaſ 
ſpots out of cloaths, The fineſt marle is uſed as 


fuller's earth. 


SECT 


10 


the 


as n. 10 !- 09 


bh an. 7 28 

y on | 8 E Cr. VI. 

oy | Marle ae to Fertil by, N . 
e 


ſat, I. Nat 1 mater ially, for it is void * every wrt 
Yor i wous and, ſaline matter (Sec. 3. Ram.) 30 

20%. But inftrumentally it promotes vegetation ; 

a. By attracting the moiſture, acid, or oils in 
the A — 2. 6. 9955 „ Which enrich the 
and. - vol 

- Remark. As this quality becomes ſtronger by 
burning (Sec. 2.), we ſee. how wiſely the 
Engliſh' act in uſing it calcined on their 
grounds, It alſo appears, that the more 
fehuenlly' it is turned, the ROT e it 
has. 

b, It promotes vegetation, Vide de Areying the acid 

actually in the land, or removing that which it 
night be in danger of imbibing from ſtagnating 
vater; and hence alſo it may perhaps help to 
prevent a too acid diſpoſition in the ſeeds. 
c. By diſſolving every unctuous ſubſtance in the 
lad, whence ariſes a ſaponaceous mixture ſoluble 
n water, and fitted to enter into the py of ve- 
getables. 


ECT d. By 


10 , Marky, tn 


4 En deftrojing the duch of Prong ſry 
by it's quickly crumbling in the air, the cohe 
of à clayey ſoil is diminiſhed, it is rendered ea 
to cultivate, 1 fitter to rf een 
plants. Ul 1104 1: 161, bow 
e. It gives ue bey . 3 ta doſe | 
| ſandy ſoils ; and, as before obſerved, it contribute 


to their fertility by attracting into this dry ſoil th 
nutritive contents of the air. 
Remark. There are ſome who think that mar 
ſhould not be laid on ſand: but experiene 

has taught the Engliſh to judge otherwiſe, 


N. 


SECT, VIII. 


Ae hurts by a too long and too plentiful uſ 
of it; for, 
17. From it's calcareous guality it much reſem- 
Bles lime. 
2dly. It foon diffobves and conſumes the fat of the 
land. 
| Zaly. It looſens a clayey foil, fo as that it. ſhall be 
leſs retentive of water. 
Marle is however very different, according to it's 
being more or leſs calcareous or clayey ; and there- 
EY fore 


* 


— 
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bre it appears, that judgment is more or leſs ne- 
teſſary to adapt it to the nature of the ſoil. PLineg 
Lib. XVII. e. 7.) recommends it chiefly for 
wet and cold foils 5 and many farmers have ob- 
ted, that it is moſt uſeful when mixed withs 
rich manures, 
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C H* A” P. AI. 
OF SANDY AND. GRAVELLY: $01. || 
Wer. . 

AND and gravel, which conſiſt of a ſtom 85 
powder, or exceeding ſmall ſtones, have n ; 
coheſion of their parts, whether wet or dry. 6 
SF 1/1148 
Remark, There is a. kind of gravel .whicliMi# o 
country people make uſe of. as mortar; bu 1 

on trial, this appears to have in it a mixtur 
of clay, which may be waſhed away; of 4 
8 3 bene 

calcareaus particles, as appears by it's effer 
veſcence with acids; and of chalybeate parti * 


cles, which agua regia extracts; whence it 
appears, that this gravel is a natural mortar Ml 5 


Ser. .. n 4. 
As fand and gravel are vitriable, they git 
way to no menſtruum. Neither water, nor the 
moſt corroſive menſtruums can ſeparate any thing 
from them, 


Remark, 


Of /anlly and pratelly Siils. 113 


Remark. Some kinds of gravel become ad- 
heſrve on the addition of water; owing to a 
mixture pf clay ag already obſerved ; and 
on drying them they become very hard; 


which circumſtances con. be applied only to 


the above mortar (Sect. 1.) 
8 cr. III. 

Sand and d gravel d, do not contribute at all to ve- 
ſeation, neither materially, as nouriſhment, nor 
Mirfrumentaly, | unleſs by accident, by the mbeküre N 
af other earths. They indeed, dA 
If Render rent earths, more porous and looſe. 
a j 2%). They render ſpongy turf more ſolid ; and 
4 hence it is that we find that the ſlime left in low 
„n, kes becomes ſtronger by the mixture of ſand; 
© Nie ſand and {lime uniting into a more ſolid earth. 
r 3ah. They n the air to W plants; 
„„ 
Aby. T. "0 Facilite the ack * the land. 

Remark. Some think that fints and ſtones ren- 
der the earth. more fruitful, from à ſalt con- 

tained in them: but they are much miſtaken, 
Flints and pieces of ſtone may become uſe- 
ful, from the ſhade. they. yield; eſpecially 

ark, if, 


ſto 


ve n. 


114 Of ſandy and grauely Sotls. 
jf, by riſing above the ſurface, they pi 
tect the plants from the heat of the ſun 
or, as water cannot enter them, all the ri 
that falls upon them goes to the plants and 
their roots: and hence it is that graſs look 
ſo thriving around ſtones, provided there 

a ſufficiency of earth, 


8 Ec r. IV. 

Gravel and fand become rather hurtful, 
I. By heating too much; for ſtones being d 
fer than the earth retain the heat longer, and x 
ſometimes ſlower in admitting the cold. 
24h. Theyrender the foil tos looſe, whence wate 
and the richneſs of the earth are ſoon loſt, eithe 
by ſoaking through, or by being evaporated : an 
hence they eaſily admit cold to the roots of plants 

3dly. Becauſe of their hardneſs, they attract litt 
or no moiſture or other matter from the atmoſphere 
ſo that neither mediately, nor immediately, 
they in any way contribute to the nouriſhment « 
2 | 
*. Rework I. What has been above ſaid ſhew 

and experience proves, that ſand is uſeful| 
wet and cold ſoils; and hence it may be con 
cluded, that ſuch foils may be uſefully la 
on ſand, 


Remat 


Of fendy and gravelly\ Soils. 115 
- Remark II. In judging of land, a particular 
regard muſt be had to the rata or layers 
underneath. © The upper layer is ſometimes 
poor, when there is a richer ſoil beneath it; 
mud at other times the upper ſurface is more 
friendly to the growth of plants, than what 
is met with lower down, What has been 
here ſaid of the uſe, or of the advantages 
and diſadvantages of the ſeveral ſoils, muſt 
be underſtood only of the upper layer, con- 
ſidered by itſelf; knowing at the ſame time, 
that the upper layer may be rendered better 


or worſe by a mixture with the lower, ac- 
cording to the different qualities of each. 
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Ser. I. 


AN V, both antient and modern writer" 
on huſbandry, have aſcribed to falts a ven 
1 efficacy in promoting vegetation; being oli": 
opinion, though ill founded, that ſalts not ori 
contribute to the nouriſhment of plants, but alk 
that the fruitfulneſs of the earth is entirely owing ii x 
them. We ſhall now i inquire how fat this opinion 
is juſt, either of particular ſalts, or of falts/inM; 15 
general. „ne n, bei 


SECT. II. 


That no ſalts whatever afford enn 
can of themſelves facilitate vegetationg. we. conclude, 
1 1. From KRArrius's Experiments, in Nos. 
Comment. Act. Petrop. Tom. II. He planted ſecis o 
in ſand thoroughly dried, moiſtened them with 
plain water, and found that they germinated on 

\ 11 ddl oh 


UT 
Of Salts, &c. 117 

be fifth day, as well as if they had been ſown i in 
+4 mould. He put into another veſſel dry ſand 
id with fea: -ſalt; into a third, dry fand mixed 

INC ih nitre; and into 'a fourth, dry {atid "mixed 
th pot-aſhes .* each of theſe veſſels was watered 
much as the firſt, but in vain, for none of the 
s vegetated. Als ro experienced a ſimilar 


write ent; for falts of ſeveral kinds mixed with earth 

a vent only prevented the growth of plants, 1800 
ing eue thera, to periſh (Tiroc. Both.). This is 
on her confirmed by ſome of Box Rr's experi- 


t alk jents (Inguiry into the Uſe of the Leaves) from 
| which it appears, that pure water, without any 
nion t, or that which has the leaſt quantity of ſalt iri 
in, is the beſt food of plants; but that when it is 
med with any acrid or ſulphureous ſubſtance; / 
ith urine, milk, ſpirit of wine, &c. it hinders 
e increaſe of plants. Thus it pleaſed Gop, that 
e poor alſo ſnould have their aliment. | 
1 From-.the nature of vegetables, in which no 
ern / ſalt is found (Chap. I. Sect. b.), except 
Ame marine plants, in which a little /ea-/alt; - 


with fa miralilit, is met with: for the ſalts which 
n found in ſome vegetables are of a very different 


ure. But in bread- corn, which is the ſubject 
3 here 


118 Of Sali, 
here chiefly treated of, we never could ſind thy 
leaſt veſtige of any ſalt, though we made many 
experiments with that view. Beſides, if ſalts arg 
not neceſſary 1 m the compoſition. of the fibres of 
plants, it naturally appears, that H 
live better on ſalts than animals an. 

3. From the nature of mineral alu, which vr 
know are indued with a power of hardening, rather 
than of nonriſbing. PlIx v was long ago con- 
vinced of this : however, that no doubt might 
remain, we diſſolved ſome nitre in Water, hat 
being much vaunted for it's power of fertile 1Zing 85 
and in the ſolution we put ſome ſeeds | of e. 
bles; by which means we could obſerve, that 
the ſeeds did not ſwell in the leaſt, ch 
germinate, but rather grew harder and harder, 
Hence likewiſe fe/b ſalted becomes always harder, 
Salts can no more be aſſimilated to the nature of 
vegetables, than to the nature of animals, hog 
whoſe bodies they either paſs 4 or mixed 
with the juices ; they remain immutable,* $4034 

4. From the coldneſs which the milder, ſalts, 
eſpecially nitre and ſea- ſalt, give to water.and earth; 
. whence not only evaporation is diminiſhed, but the 


The Tranſlator doubts this fac. 
2 pores 


S. £ © 5&w 


as promoting. Fegetation. 419 
pores of vegetables are contracted and rendered 
narower: than. they ſhould. be,; for which reaſon 
they muſt rather rætard than promote germination. 
5. It appears from ſeveral, obſervations, that ve- 
getables thrive leſs in places impregnated. with any 
ſit, as is remarked in ſome low grounds, in which 


the earth abounds with men and near 
Ather aadulated e 
* F 
nignt 
in jf But 7524 that many recommend ſalts 28 pro- 
Zing moting vegetation, ſome brine, others nitre, 
bas | and not a few the altalne ſalts ; it is neceſſary 
. 4 that we inquire briefly into their reaſonings ar and 
Tak Apeumenty, | | 
rder, Wü! SECT. IV. 
der 


The efficacy of ſza-/alt in promoting the vege · 
tation of plants is taken chieffy from the TOON 
ugh ing authorities : 

. T hat it is a common thing in England for 
people to enrich their land with marine plants, 
its mixed with clay alſo obtained from the fea, as 
cup relates of the county of Cornwall 
the whilſt others uſe ſea-ſand, as CHILDERY remarks 


| in his Nat. Ht. which ſand is reckoned the 
11-1 | better, 


. 
" " 
«> 
S . 
. * . 
= 


e 
2 


———— plants, fuck us. enge und St 
weeds; which are 14d in beape lat Rey m rot, 
3. It is alſs alledged, that//ca=/alf has beert fut 
ceſtfully uſed for enriching of land: and Rente 
Porr (de Sale comm. p. 31, c.) contents, It 
the ſame ſalt mixed with [ine and ell&fHed, 0, 
mixed with virtre or urin, may protriote ue feld 
tility of the earth. reel 1 08 at with ob] 
4. Likewiſe, that brine of fea- ſalt my rv 
Blight (Eph. Nat. Cur. I. c. BRοAu⁰u⁰νNn 
144.) [op | lin n 
ben Ve. 1 Shang 
In anſwer to the above alegations be #) g 
we anſwer, Bake nuf 
1. That all putrefed vegetables, Sil fea r 
plants or others, differ little or nothing from dung, 
and therefore anſwer the ſame purpoſes : but the 
good effects of putrefaQion ſhould not de imputed 1 
to any ſalt, _ — FR 
2. We have already declared (Chap. XII. 


- 


EB SEES. #0T Ee = © 


Sect. 3.); that ſea-ſand, wed properly, will coh⸗ 
duce accidentally to the fertility of land. It has Wi 
allo | 


* „ 
* * 


ting Fegptncion. . 
uo the advantage over ſand taken from land, that 
but it cannot be concluded from thence, that 
the ſea · ſalt contributes to the fertility of the ſoil. 
3. As to the ſtreſs laid upon experiments, we 
mſwer, that by theſe we are rather convinced that 
flt renders land barren, than fruitful : for it is 
related in the Eph. Nat. Cur. Dec. 1. An. 2. p. 
187, that ſeveral farmers who ſpread ſalt on their 
and in order to render it fruitful, were afterwards 
obliged to let it remain unſown for ſeven years. 
Indeed ſcripture informs us, that ſalt was formerly 
uſed jn order to render land barren, Hence we 
may judge of chemical reaſoning which is not 
founded on experiments. 

4. What relates to brine's preventing blights, 
muſt be left to future experiments; the diſeaſes of 
corn not Ng the ſubject of this ou: 


S$xer. VI. 


If, bees fea-ſalt is applied in FR an 
tis not without it's uſes; for, uſed ſparingly, it 
menuates atick diſſolves the oily particles in the ſoil, 
nd renders. them miſcible with water. Thus it 
that, when the ſea overflows the neighbouring 

| F grounds, 


122 ell, n 8 


grounds, it is ſometimes attended withs remarkable 
fertility, eſpecially when, with it's falt, it drops 8 


C197 b 
the ime contained i in it. But here moll authon jy 
have, fallen into an error, by attributing to f the 109 
ſalt only the fertility which ariſes from the lime. * en 
richneſs contained in the water, and from it's 
moiſtening the ſoil, as is experienced in the over- 
Rowing, of the Nil. as Sei. 
bins Acow 7 © #452) zuin nitt 


SECT. VII. 
{© SEEBTISONL un 


Ihe report in favour of nitre is, il greater. 
Mavow, in Tr. de Nitro, GLAUBER, Bacon, Ml ant 
| Diony, LEMERY, VALLEMONT, NiEUWRv-M ,.; 
Tur, and all who have copied them, or rather 19 
written of nitre, hold it forth as the oxy thing, 
as the very ſoul of vegetation and growth, and d, 


without which all ceaſes, The vriters on huſ- 4 
110 ſupport their opinion, e * 
1. By the praiſe beſtowed, on nitre by th n 
jr of 50 ip op sen nt in 
2. By it's beiog.of celeflial onen. and preſent ber 
every where. „ un 
3. By it's being found in vegetables, on the 
burning of which it is turned to an alhaline.ſal; ola 
of 


the nitrous acid being evaporated by heat: and 
POETS | 4 
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+ 'By is b kerung powers being confirmed 

by many experiments : for we find, that even 
lung i is converted into a nitfous earth; and, Be- 

ng thus changed, e exerts A furprizing r of 

(etlity. 4 5 | 9 


Ser. VIE. {09 
Theſe arguments in behalf of the utility of 
nitre (Sect. 7.) will be found extremely weak and 
uncertain, if carefully examined; for, | 
1. It muſt be obſerved, that the nitre of the 
CON, intients was the natron, or mineral allali, as ts 
Ven- eu known to mineral? 5 and | chemi uf, and very 
be lifferent from our nitre. | 
oY . We will allow that nitre is of cele eflial origin 
in one reſpect, namely, it's acid; though no real 
mtre has ever yet been found in the air. The ni- 
trous, muriatic, and vitriolic or ſulphureous acids 
xe indeed ſcattered in our atmoſphere, and that 
in nearly equal quantity; but no one has hitherto 
been able'toſay, that * yup are to be met hon 
in the air, 
3. It cannot be denied, that there is in ſome 
plants art eſſential ſalt approaching to the nature 


n but ſuch plants are very rare, and in 
- 2 thoſe 
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eee, 0 21007 O, Salty, ol bfts eον 
thoſe, whigh,are uſed for od, chere is not any vl! 
Veſtige of nitre, or of any then ſalt, as was befor 
blen (re. 2. N. . Thealkaline fl: 
duced.; by burning does not take it riſe from 5 


nitre, but from a new tranſpoſition, or, compo. 1 
ſition, of acid, oily, and carthy particles, o or from '” 


the eflential falt. Ah | Pak 

, Wereadily. grant what. is claimed from er- 
pgrience,. that a nitrous ſoil, js ae to vege- 2 
tation, and that dung. may be chan 1775 6 


nitrqus earth by putrefaction: but 1 hat can be Wl 
cqngluded from, all this, other than that the rich- 


neſs in ſuch a foi). is is rendered fubſervient t to, vepe- 
tgtions by , means, of nite ? What i therefore is 
wengi be l/ owing to the richneſs of the ſyily om 
not be imputed to nitre, yhich is only inſtru- 
mentally uſeful, _ | 


7 
— 


8 E ct. 
«xx bac WN Wan wok 25 V 
Nitre has — Nee on —— 5 10 
fold haen namely. (Sect, 6, attenmeting (ip, 


rictypantigles3/ and —— a — aki 
cible with Ster. „ hg f AAN LM 


Ranas. It haß been; obſerved Nfg thi 
earth with which nitre is mixed congeals WM + 
| | fooner, * 


as F * 129 
ſooner, and ſo breaks the roots of vegetables. 
Ie Nix, aw, This reipe& theres 
fore fiftre's Haltful; as well as by Ws Atta 
1 cr we (Sect“ 2:). Theſſatie 4 
e 2/8 che cat dt mob N witlicl. Et EE 
"10 if ant Afüifteial cold thay be produked. we 
read in Membir. de Mathem. er Phyſ. Tem. 
I. obf. I. p. 3, &c. that fraltful ſoils have 


er. been rendered baren by aitte.”” O Dann 
ha % ExRitagon has indeed attempted to 
=: demofftfate that fertility does not any Way 
* "OR on nitte: but it is to be Ammettec 
_ that his dembilliradton is very. imperferk 


cb. (£507 he thinks that nitre In Rot to be bt“ 
AP Wi" as a heutrur t; but that acids and 
dn, ties united; a5 well as other mineral fahbs g 
u- ve reared promote N 1 d Jon 


8 ECT. X. 
Many commend the fixed altaline ſalt, and un- 
1 ihhe4 as.” in ſupport of th, 2887 vat 
WY i. They ipperlto the enperiene of both the 
Mi MY atents and the modertis;” quoting Vino, Co- 
w IVMELLA, PLINY, and others; ſeeing it is proved 
cal; 


ar ther of the ahtitnts was an nen. 
e DIKIN 21 nr F3 12 ne. It 
ur, wean 
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Ie is faid, that the HEugliſb enrich their ſoils by 
mixing with and burnt vegetables and their a/te;, Wl br 
Others manure their land with burnt linerdhuurt', 
AM, With the apes, of burnt wood, &; Ir ＋* : 
2. They boaſt of the large, crops which are ob- f 
tained from land where a wood has been burut j. 
down: and ; 3 
3 They plead that an alialin- falt is to bel 
found in every rich foil, agreeable 10 TI ful 


| * * *7% T & 
and RULBEL's mim to 91115019 bas il an 
douco' 9 tir?” wn t S514 1 $58 9101 


8 EC r. XI. . 
TJVOr! 


T o obtain a diſtinẽt knowledge, of the uſe 0 
alkaline ſalt, we muſt inquire into it's natore, and 
' ffom thence learn where it may een and 

where Hurtful, ts land. Wet fo 


1. Altalint ſalts are uſeful, | 
4. In attracting the moiſture and rich particle 
in the air, as alſo the acid, and in Rrongly retain- 
ing them. fe 
5. They diſſolve and attenuate the oil rich par- 
ticles in the earth, whence ariſes a ſappnaceous 0 
ſubſtance ſoluble in water. Md - | 
all c. They correct the acidity 3 the fol, Zu r. 0 


: ban the! moiſture ſo that! it cannot evaporate, | 
- r Dir!?“ el r 
© % kind of moſs which, ——_ upon. damp rocks 
8 'T he author undoubtedly means | here all plants of that 


215 * Hor 89 
kind. | 
de F d. In 


1 


ils by 
"aſhes, 


rt“ 
8 


ND ſalts do. 


as promoting Negetution. 1257 
d. In ſo far as theyi prevent acidity, they help 
Tas: the OOTY which ariſes in ue MA 
at germination” 117 06! 11900 
. 17 tap Wc foils" Iooſer U 
foluble, & ſpecially it, the un walhed aſhes'are uſed. 
t muſt however be obſerved, that if they are ap- 
plied i in top great quantity, they may become hurt= 
ful, by exhauſting at once the rich oily, matter, 
and by being of a burning hot quality: they there- 
fore act in the ſame manner as lime, but are much 
ſtronger. . | 


2. Theſe falts | become buriful, 


si 2 121; 


1407 I» '4 I 


4. By xelolving all the oily rich particleg.in the 


foil, whereby they render it barren for ſucceeding 
years, as appears, among other inſtances, in places 


here woods have been burnt ;, for after this has 


been repeated a ſecond or third time, trees will 
ſcarcely grow. 


1 5. They heat foils" too much. 


Gwe, < 7 


MG: af 


Hence. it appears, that al mY falts improve 
rich ſoils moſt, when uſed with prudence ; and on 
the other hand, that they are more hurtful to 


barren ſoils, and indeed to every foil, when too 


F 4 frequently 
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Prom what has nowbeen faid it went, tha I ud. 


all inefül and artifteiał fats ebintribats4ittle or N o: 
netting towards the fruitfumeſs of the wand : but N 2 
os chere is not any plant or tres mai e may 


noted ſotow hat of a ſaline di ſpoſitiui we may 
lobk upon that falt, a/urally aciu, vo daDduced 
eric Zombined / in plants, in the eourſe vp the fer- 
metitatiofi; either from the air (Chap. V. Get. 6.), ll .- 
- 6rffoii rater, together with the in um ma- 
J#4:(Etap./ I. Sect. 15. and Chap. III. Sect. 6.) YN | 
Hetlce this fa/rdiffers, both In ge andinJualiy, MN .; 
in each plant and tree, according to:theidegree of Ill | 
fermentation and proportion of conſtituent parts I + 
(Chap. I. Sect. 6. and Chap. III. Sect- 5. 
Nemart. Let us cot ꝛciſely mention here, in 
5113. otubat manner tht cunſtituent parts'fo A ferert Y + 
. banis\implants can be produced from air and water. © * 
Tho acid, different in different plants Chap. 
Si I. Sect. 6. and Chap. V. Sect. 6.), is pro- 
duced by a certain internal fermentative mo- 
an T tion, from the acid in the air, or in the 
water, 


as Een. mag 
f the MW: deter, th ia Gertuprninflammable; matter 
ariſing from witheut, communicate fm 
the water or earth, or from within, by ſome- 
thing in cack{ Red, io ffom both theſe cauſes - 
ic: he.) (1; þ 6, attenuated on flutter york, 
o 911: hight, by gbe-gifference in the.nell, is ſur⁰ 
114 : toe different in different plants, oing do a 
an +difference: of the acid (Chap. I. Sect. .). 
tum vis pradured fronu the ſame principles, guatery 5 
122 anflammable matter, and: acut generated h 
=? -dhdcootioned! ſeringntative.mation. n 
bis, ttenuated-. oil; more and mare. conm- 
— the acid, and united: as by. 
8 ———— is produced the true and 
„ vaſpinituaus oil, found exiſting apart, which 
| | therefore. differs as the original. pirituuum 
1 particles differ. This is the natural and. 
ſucreffive manner that Nature uſes in pro- 
al: ducing the conſtitutive. parts of vegetables, . 
rent © 1 by Lewe degrees, from. the ſimplet to. the 
ter. © 1:1 untars compound. We. before explained 
ap, MW [Chap III. Sect. 4.) in what manner the 
ro- arnuredus ”_ is/ Gaal from. theſe.. 
10- WM en ſubſtances. ir 8 ye baoub 
he aſl; 77: 10 „n 3{17 1 0 EE 211} mor -110:7Thatit 


er, err 
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That this theory of our's may not be thought 
merely ſpeculative, we appeal to chemical expe. 
riments, related by many: Me Tikewiſe appeal to 
rain- water, dews, and other ſtagnating waters, or 
lakes edvered iti ſummer )with an efflereſcenbe, 
from all which, even the pureſt of them, the prin- 
ciples which we have ſpoken of may be obtained, 
when expoſed to the heat of the ſun. 

We therefore conclude, that no mineral or ar- 
riſcial alt, Mer any hilneral earths; cult Ha . 
ite mur omen of plan Da. 
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oF PROMOTING- THE MULTIPLICA- 
TIVE POWER OF SEEDS BY ART. 


8 x c r. 1. 1 
Nn p 72: E * 


ITHERTO» we have faid * een 
towards promoting vegetation : & we axe N 


n I to conſider wherein art can contribute thereto. 
Order conſequently requires that we begin: with. 
de ed (Chap. II. Sect. 5. Ne g.), to proceedi 
viz II afterwards to the ſoils, 

8 20 7. II. 
J With regard to the multiplicative power of ſeeds, 


ef which we have treated fully in Chap. III. the 
11197 I writers upon agriculture have eſpouſed three opinions 
an concerning the means of promoting it-by art. dome 
„ bawe thought, that ſeeds may be rendered more 
p. Prolifie by planting them in a nurſery prepared for 
chat purpoſe (CHR. Wolrrus, de mirab. multip.. 
en. STRIDSBERG, in his Swediſh: Treatiſe, 

E 6 Grund. 


132 b. N prannting ubm 
Grund. Kunſt. om Sv, Akerbrau) ; others, by 
ſteeping them in (dike pg which is the pre. 


1 a . ae ; 2 0 laſtly ot II hers, 2 
fumigatin»\ , by, prighlins, the ih S. 
POWOSTS;. 1297's niebasqub-goto vt to 2toniui fu 
' DI qu 19) bsi og! ern. be dea ch 
ity, 


t wing + 3” ferth iy 


hey wi DYE: ndgavour i to ee, * 


ſeed; | ,3&02], 1 yg! [TIE 
pats by e plantin hem in nurſeric 1 0 
I! _ — Bax V9; f 7 
a tone 71— 
* e 05 See Ir 
er xperience 
2 : 7 74 2 by £3 18 e 2nd 
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Chap, I, Se. 24.) For this ye iy 
ſeeds obtained from ground which has been. burn- 


11 "134 b 
Igled are generally moſt prolific, Thi therefore 5 
Nn 4 GD — m⸗ 
Jugge it uſeful and neceſfary to eſtabliſh mar 
4 * all due care may be hep the th ings 173 


ated d, in order to obtain fre mM tl 25 WIS 
F vy ſeeds, indued with the power, of germingt- 
gay, Los! 111 90 „ 5d of 11200 | 
x Ter O24 MD 41403 2294t monly 0 god Y 
-4 | SECT, 
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2 FAY bt at. the a 

Locks of the crop-depends:in a great mieafure oh 

the ſtrength and goodneſs of the ſeeds ws gy III.): 


but plants do not derive their life and 


hey from the” nouriſhment that isin t 

for they ſtand likewiſe in, need 45 j Fo 1 
ar akd the foil b m kü. them 9991 mh. 

2 e a * utnitanc [51 At 1 1 
pointed, out in Cha Chap. II. Set Sel. { "oak c AMY 


Es ctr kee tt Hol 


e hey ght of the 12 does not 
HIER 15 Fut on a due” format n ws ; 
jonts of Y of Blom, Which 'procecds f NM barre 
— richneſs ot. the ſoil, accobdirig e 


n 


obſervations i in the c pl: the place. beforequoted 
manner as : ebicken, after i it is ha 5 no WR, 


ger takes 's nourithmenit from. the moth ets bir 


ſelf, Fey is ealy to ſee from thence, 17 ir 1 
yet determined eder tHe göbdnels dle! 

ought to be preferred to the goodneſs of e d. 
if ——_— them meet together, the crop will be 


by 
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bycſo much the novo pledtifak; but otherwiſe, we 
think that a huſbandman fhould above all take 
bare that his landz be: well eultivated and ſuffi. 
Wen entiched .. I axit act e bo 
Here it follows; that whoever would eſtabliſn 
e of this _ Mt: e with. calcy- 
Whnjy 91%, 01 üb, 
4 12 Whether the 12 of richneſs in the land 
48 ſaficfent for the ſoll and for the nurfery ? 
2. Whether the utility accruing from Ute plan- 
ibis and the nurſery, will compenfate for the 
labours and ex pences they occaſion? 

We, who are perſuaded that the ſeeds of vege= 
tables may eafily be damaged by cold, by age, by 
the climate, artd perhaps alſo by other ateidental , 
circuinſtances, believe that ſeeds are not ſo much I/ 
improved by theſe nurſeries, which require a greit I © 
deal of time and labour, as to render them worth I 
white; vat that the 'principal objeR of 'thie Hil fr 
bandmati could be, the amending and eilen uf 
bf this land: in the mean time, however, it i is 
abſolutely neceſſary to chooſe for ſowing fuck feels I 
as we have pointed out in Chap fl Sek. F. © 
and alway $ to to prefer the belt, ” 0 ang 


dee 2598 Ml fe 
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nultiplicatibs Power ef Sedo by Art. 135 
Nemurb. We may farther add to the above- 
'v mentioned difficulties which attend | theſe 
naurſeties, that we fhall frequently find ſeeds 

of a ſmaller ſize ſprout ſooner than thoſe 

+ which are larger; juſt as one often. ſees ro- 
| buſt parents bring into the world weak and. 
infirm children. As to the reſt, it is alſo- 
do be obſeryet?; chat, in too rich a ſoil, the 
85 nutritive power of vegetables is increaſed, 
rather than the multiplicative; whence the 
leaves become larger, and the ſtem thicker, 
but the ſeems falles, or leſs ripe. | 


92979 
s rer., v. : 


A : vim 281d; 
They * have recourſe to fleths to ene 
ſeeds, rem: to propoſe to themſelves two W 
ends. 
4. "ors intend dy to bens their ſeeds 
from cuerms and diſeaſes ; and for this reaſon it 
was, t that the antients called thele ſteeps. | medicinal. 
2. Others, to increaſe the multiplicative power 
*] the ſeeds, which, according to ſome; may 


be effected by faftening F the membranes and tx- 
trier coverings; Whilſt others think that the 
* a__ this power by immerſion in certain 


ingre- 


= — . 2 — — ——— 3 CT _ _ 


0 of - the ſeeds before they are put into the 103 
v8, geit poſſible to communicate te the ds a power 
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Aſaſa worms, and other a acciflents. 
, Ix it of any ſervice to ſaftm.the ſlin 


cappoble of making them growl maturi 2 


2890 
WY T ALE bay 8 en. VI. 0 VL ar 
any, | B. xvm. C. 17, gives us plainly to 
underſtand, , that the antients made uſe. of medi- 
cinal, applications, . in order to preſerve. their plants 


from diſeaſes, worms, and even birds. This was 


alſo the intent of the preſeryatives mentioned by 
VOII. and DrMoczrrus. Many of the mo- 
dern uſually Compole. theſe preſervatives of! lime, 
or cot, or the Juice of garlic, orfoin&etheriflinilar 


. O 303 h n vc 10 


We wiſh that a. panacea" of - this Rind was: 


found our, capable of guarding plants from dis- 


* andworins,-- i 99909049 ua 10 . 
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the di ftempers af the plant which proceed from 

1 ee 4% In reed m R's if Went ſeeds 
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vent 5light and ſmut by the uſe of lime or oro 


% Marle. See Chap, XI. 5 tells div ¾ GNM 
mies und inſerrgattack either ther feeds ch 
vll ſlves, or the plant IgE from is ſegd. foe 
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it is evident that worms do not derive their origin . 
from the ſeeds, as is like wiſe proved hy KR AHi 
experiments in Mv. Comm. Ac. Pelrop. Tome ll. 
for he obſerved in idney- beans, on the fourth daf 
after having planted them, long hairy warms 
gnawing the leaves of the germ ſcarcely yet ho- 
truded; though MussCHENBROEK, in his Dit 
courſe on the WisDOM or God, is of a different 
opinion. He afterwards planted ſore of thoſe 
kidney-beans, and others, in well dried earth, and 
after having moiſtened them with diſtilled. Water, on 
could not perceive any worms about them. Therefor in 
the origin of theſe Worms, which prey upon the ſeeds 
of vegetables, is to be ſought for in the nature of th 
foils which afford them a convenient and viſcous aludt, 
ſuited to their nature. We have likewiſe ſtrong 
reaſons. to. .doubt, whether the worms hidden i 

the earth can attack ſeeds, unleſs there be previouſly 
in them ſome principle of. corruption. Cur. Wor- 
r lus has from thence juſtly concluded, in his letter 
to KRAFTIUs, that the worms which are found i 

ſeeds, are a conſequence of the old age of the. e feeds or 
of ſome vitiated Juices generated in them; owing 
to the inelemeney of the ſeaſon, or to ſome other 
: cauſe ; as we ſee that worms eannpt live but in 
weak children, whoſe bow els are full of ſlime, 
q Wir 


multiplicative Pour aaf Seeds by Art. 139 
Worms therefore: cannot live but in vitiated foil, and 
am ſcarcely attack any ſeeds but as ſuch. are already 
umaged. The beſt remedy againſt them there- 


fore is; to correct the defects of the 18 _ . 


„ thaoſe found feeds for ſoiuing-. 

We do not, however, mean by this, to con- 
demn FE uſeleſs all preſervatives againſt worms: 
on the contrary, we believe them abſolutely ne- 
eſſary, eſpecially when one cannot rightly know 
and correct the defects of the ſoil, or diſcover the 
inconvenience ariſing from the air, or other cauſe, 
But we leave to experience to determine whether 
this remedy is to be ſought. for in ſteeps, ,or in 
ſumigation, or by ſome other methad. 


Remark. It has lately been experienced, that 
the ſmell of gun- poruder preſerves turnip 
ſeeds from worms. To this end, they need 
only be mixed with ſome of that powder, 
and ſtirred: about a little with it; Others 
| adyiſe, as a preſervative againſt worms, to 
ſprinkle the ſeeds with juice of garlic; and in- 
deed, as almoſt all worms fly from this ſmell, 
the remedy would be good, if it laſted longer 
than it does. Others recommend hemp to 
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(1 ketp off Surfer, br to Ry uporiths Jing 
, turf dug gut, of marſbes, or the dung'uj Wl Bu 
 poulery. In fine, there are v? reh ⁰˖mend 
„ Againſt worms, and. againſt the 0: Which, I #: 
3 gnaw plants in the ſummer, ſore. ſeat, others I i 
J "Lime, and ſo on. But theſe remedies muſt Ne 
be uſed with great caution ; for we. have MW ©: 
; ſeen that. the lime which gardners ſprinkle ſee 


— — 
— — — 

* 
83 


ke „ Upon the moſt tender plants, has ſometimes 
8 _ Bally deer them, %% 44296 2461 2Da2l ſe 
IIS OTE IF IO Scr. VI. 22191tIEC Pal 
Let us now proceed to the. ſecond RO 12 5 5 
which we propoſed in Sect. 5. n Me: ae 4 


ite any ſervice to ſoften the ſein or covering 7 N 


the ſeeds before they are put into the Hounds © 
It is not to be doubted but that the radicule and an 
the” germ can more eaſily open themſelves 2 
fage through the coats of the ſeed when they ar 
tender, than when they are Harder, and that the I » 
nutritive jiuices can enter more eaſily into the eld 
when it's covering is ſoftened and it's pores are! IN *4 
more open. Conſequently, it is ſufficiently eri- I 
dent, that, in this reſpect, the practice of 'ſoften-" I 
Ing. the cog of the ſeeds. CEO Fe 
=p, 10 114} 01 But for 


* 
* 


- 


N garnets O 
multiplicative Power f Feeds by art. 141 
zut this dots not yet determin &'thehieſtion ; for 
t is neceſſary at the ſame time to confi” whether 
there may' not reſult From this method bad mare ant, reater 
ieonvententies, Yuhich 4 1 may 'be di 22 cult to prevent. 
Now it is evident, that the 3 of the 


kafons may eaſily corrupt and entirely Ceſtroy the 
ſeeds fo ſoftened 31 _ 


97 I] loc 3: 
i. If too great a heat comes on ſoon, afer theſe 


keds have been put into the ground, all the watery 
particles, as well of the ſeeds as of the earth, are 
exhaled : by this circumſtance theſe. ſeęds. leſe 


ore than they can gain; and they mult, negeſſapily, 
— > dry | ſhrivelled, and at laſt die, „nu 


8 2. When cold enſues, the water coptaingd\ in 
Jt 900 the ſeeds freezes, and burſts their veſſels, 2 11 

3. When the air is 200 damp, the veſſels, heconge(s 
5). litendeg, and corrupt through a too Sreat un- 
lo midity. .. nen h bas! 
ala Iris, likewiſe farther ta in obſerved, thiat witer 
1. poured. iouſly upon ſeeds, may as well ra h 
evi ber vgn a8 add to their ſtrength, unless tf 
en” maigaging be executed with great eireumſpectiofleb 
fed. For if the ſatdꝭ are left in the water long enotigh'® 
Bu f chem to ſwell, that water muſt.neceſſarily ex- 
tract 
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tract conſiderably from them, as appears by it's 
tafle and colour. 8 

It ſeems to us highly ridieulous wp bonds! as 
ſome have done, that the fertility of feeds). intended 
for ſewing can be increaſed by fleeping them in wit 
in which ſeeds of the ſame kind have been boiled ; as 
if the water drew their virtue from theſe laſt ad” 
could by a contrary operation communicate it to 


the former. oo OO 
Upon the whole then we conclude, that . 


' feftening of ſeeds, managed with prudence, is "off 1 
in ſome reſpects; but, at the ' fame time, that it is 
wy dangerous. Wang 
. Remark. We grant that there have been made 
upon the boftening of ſeeds a great numbe 

ar” experiments, which have ſucceeded well: 
but that ſucceſs is to be imputed, either th 


the ſeaſon, favourable in that the ſes 


. were not dried up by too much heat,” — = 

. ers ay by cold, nor rotted by” Wet; n de 

© "Os the goodneſs of the ſoil, which" wwab rich 
gee enough to afford them ſufficient notifiſh BC 
ment; or to the ſtill of the huſband, 0 tha 

bs gardener, who knew how to prevent a to K 


great drought, by watering. 
SECT 
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Many, * thought it poſſible to | communi- 
ute ta, ſeeds, by art, 4 vegetative power which 
fuld make. them grow without ceaſing, to their 
full maturity (SeR. 5. No 3.) Canrpan, de 
lubtil, Lib, XIII. p. 513, tells us, that this 
may be done by anointing the ſeeds with oi; 
hic ſeems to be confirmed in the Fournal des 


t ovens for the year 1684, p. 53. We likewiſe 
uf read in the fame Journal for the year 1685, p. 14, 


that EI. WII DE had made /ettuce ſeeds ſprout 
nithin the ſpace of two' hours after putting them 
into an earth he had prepared for that purpoſe, 
Whzonayym too fays, | in his Extrait de Phyf. Tom. 
III. p. 62, that the ſame thing may be effected by 
ſeeping the /ettuce-ſeeds in brandy, and afterwards 
mixing them with lime and pigeon's dung. 

But the following | reaſons authorize us to doubt 


eſe, experiments. by 

IJ. We are perſuaded that this kind of power of 
goth can no more be communicated to ſeeds, 
than the embris of a plant can, contrary to all 
experience, attain to maturity by the uſe of that 
food which it received 1 in i the flamen,. E 


2dly, It 


toſe which we ourſelves have made, by which we 
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2dly. It is repugnant to the repeated experiment 

of Loxp Bacon, who, in his Nat. Hift, Cent. v. 
tell us, that ſeeds fterpad in malmſey wine, and in 
ſpirit of wine, did not grow at all. So likewiſe ſap 
KRAFTIUs, in Nov. Comm. Ac. Petropol. Tom. Il, 
who alſo found, that neither ſpirit of wine, mal, 
nor urine, make feeds grow. He even arraigns 
the want of judgment of AnT, LE GRAND, of WW :- 
Bacon, and of the anonymous author of the 
book intitled Entdeckte Gruft naturl. Geheame, (i. e. 
Diſvery of the Secrets of Nature), who thought 
that plants of an acrid nature might be rendered 
ſweet by ſteeping their ſeeds in haney. Dr, HaLss 
too has remarked the falſity of this opinion, in 
his Vegetable Staties. In fine, the communication 
of this vegetative power is contrary to the experi- 
ments of M. BoxzT, who, in his Inguiriez an- 
cerning the Uſe of the Leaves, teſtifies his having 
obſerved that the leaves of vegetables were fbrive/l:1 \ 
up by making them imbibe vinous and ſpirituous li- 
quors. We will farther add to all theſs experiments, . 


are convinced that ſeed; feeped in oil contract 
thereby rather an additional hardreſs, and thereby 
can no longer germinate. 

| 34). It 
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"Wi c che 1 initerhon'? in Ken? which 
ardent generally” Mattie, we "ook; it preferable 
to every Artificial Uminerſion, eſpecially if one 
les fo that end rain-water,, Which furniſhes. an | 
xcellent nouriſhment to vegetables and is mixed 


2 G with 
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with the fine faline and oily particles of the air 
(ſee Chap. V. Sect. 8, 10.), and which beſides 
does not impede the natural fermentation, But 
it is likewiſe neceſſary to remember the inconve- 
niencies Which may reſult from this immerſion 


{Sc 7.) c 1 
SECT. XI. 


We e under the alkaline $a mhih Br 
give fertility, | thoſe that are made of a of MW; 
efhes, of alk line ſalt, or of lime. But what has hat 
been ſaid of lime (Chap. XI.), and of the (alka- Ml tc 
line ſalt (Chap. XIII. Sect. 11.), gives us ſuffici- bo 
ently to underſtand. what ſhould be thought of theſe. Nd 
ſteeps. We will only add, that the ſame advan- ne 
tages can ſcarcely be expected from ſteeping the N dur 
ſeeds in a ley of alkaline ſalts or lime, as we have 
ſaid may be reaped from a mixture of theſe with 
earth or dung; ſince experience teaches us, that * 
though theſe ſalts and lime penetrate but little Merti 
into the ſeeds, they nevertheleſs cauſe ruptures in 
them, and rather tear than fertilize them; and 
that by adhering to the outſide of the ſeeds, they 


render them harder than before. 


Ser. 
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St c 7. XII. 


The rendering of feeds fertile by means of a 
ntrous ley, is very highly extolled by Dicsy, in 
his Treatiſe on Vegetation; by HomBERG, in the 
Memoirs of the Royal Academy of Sciences for the year 


1699; by NiEUweNTYT, in Welt-Bet; by Wol- 


Us, in his Tr. de mult. ſeminum, and by others: 
But after having made experiments on ſeeds ſteeped - 
in a ley of nitre, and ſown in barren land, we 
have learnt that this trial is fallaczons, The ſeeds 

ſeeped in this ley are rendered harder, and are 
boner ſpoiled by the cold (Chap. XIII. Sect. 8, 9.); 
nnd this ley is fitter to diſturb, than to favour, , 
the interior motion which takes place in ſeeds 
turing their germination. 


8 ECT. XIII. 


Many think that arine has the power of greatly 
ertilizing ſeeds: ſee BRookman's Huſbülſt. p. 
151. STRIDSBERG, in the book before quoted, 
p. 66, who ſuppoſe that there is in urine a vege- 
able and penetrating ſalt, though the chemiſts 
are not been able to diſcover in it any other 
lian a certain /e ni- volatile ſalt, approaching nearly 
G 2 to 


* 
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to the nature of /al ammoniac. We do not deny 
that urine contributes very greatly to the fertilizing 
of land, by reaſon of it's oily, or rather, in ſome 
ſort, ſaponaceous, though acrid quality ; for urine 
mixes perfectly well with water, and experience 
teaches us ſufficiently the good effect which it pro- 
duces when mixed with either earth or dung: 
but that urine alone, and by ſelf, can promote 
vegetation, either by ſteeping the ſeeds in it, 
or by ſprinkling it upon the ground, is repugnant 
to KRAFTIUS'S experiments, and to all obſerva- 
tions, Which prove that urine renders vegetables 
pale, and almoſt deſtroys them. Seeds may in- 
deed be ſoftened by urine ; but, at the fame time, 
the ſharpneſs which. is peculiar to it cannot but 
corrode their coats and ſmall veſſels, and diſturb 
their fermentative motion. 

Urine ſhould therefore not be uſed alone, neither 
upon land, nor for ſleeping of ſeed ; but it ſhould be 
well mixed with dung, in order to blunt it's acrimony, 
aud give ita faponaceous nitrous quality when. incor- 
porated with the oily particles in the dun. 

- » Remark, We ſhall examine in the chapter con- 
cCerning manures (viz, Chap. XV.) whether 

peͤuuutrid urine is preferable to freſh, 
SECT, 


multiplicative Power er of 8 hs Art. 149 


8 ECT. XIV. 

leny 

zing It is now leſs cuſtomary to ſteep ſeeds | in 10, in 
ame order to increaſe their fertility; nor do we indeed 
nie know whether that was preciſely the end which 
once the antients propoſed to themſelves in making uſe 
pro- of the lees oil. However that may be, it is cer- 
ng ; tain that the 0z/y particles ſtop the pores of vege- 
note MW tables, prevent water from entering them, and. 


it, MI thereby hinder their receiving almoſt any nouriſh- 
art ment (Sect, 8.) 


9 S EC r. XV. 


Some commend an acid, as well in the ſoil, as 
in the ſteeps: : but all the modern cultivators ald 
with reaſon of a quite contrary opinion, becauſe 
they know that acids diſturb all fermentation, ': and 
that far from helping the ſeeds to germinate,” they 
are rather a hindrance to them, which is likewiſe 
proved x Frojerves made with acid fruits. 


8 cr. XVI. . 


Many have advanced, that it had been io 
obſerved, that wine agreed with plants, and that 
they were ſeen to revive when ſprinkled with that 
liquor, (ſee BROOKMAN, p. 146, of his above- 
Whois quoted 
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quoted work.) But LokpD Bacon, KnRarTiuvy, 
and Boner, have ſhewn by their experiments the 
error of that opinion (Sect. 8.) 


SECT, XVII. 


We comprehend under the name of /aponacezus 
ſteeps, thoſe which are made with alkaline ſalt, 
lime, or the ley of aſhes, mixed with the draining 
of dung, or with urine, adding likewiſe! thereto 
ſometimes other ſalts, as ſea-/alt, or nitre. (dee 
BROOKMAN.) In theſe mixtures, the oily are 
combined with the watery particles, by means of 
the lime, or of the ſalts, and thereby form a ſalu- 
tary food for plants. But we muſt obſerve, = 
II. That the ſeeds fo ſteeped run the ſame 

hazards as may reſult from any 5 in general 
(Sect. 7.) 

2dly. That theſe ſeeds cannot but loſe of their 
fertility, when the ſun and the temperature of the 
air are favourable to vegetation : for when they 
are ſown in a rich earth after having been ſteeped, 
they put forth the ſtronger roots, and larger and 
thicker leaves, which conſequently draw, as well 
from the air as from the earth, a greater quantity 
of nouriſhment, whereby the veſlels of the plants 
VLA are 
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are extended too much; and the ſtem is made to 

incline. It likewiſe happens from thence, that, 
through the abundance of moiſture, the ſeeds) be- 
come more watery than farinaceous, and that 
they ſhrivel up and flatten when that water is 


evaporated, 
24ly,-It is eren from the ee menticnhs 


experiments (Chap. VI. dect. 3. No 4.) that only 


very ſlender advantages can be hoped for from 


theſe ne of ſeeds. 


8 ECT. XVII. 


Under the oil and nitrous ſteeps we MACE 7:2f7 | 
thoſe which are made with an oily ſub/ance.and 
niir. Such is the mixture commended by Jornn 
Joacn. BECKER, in his book intitled The prudent 
Huſbandman, (Rluger Haufvater), and which, has 
been ſince repeated by SALANDRE, in his Gaz aſe 
fogdte Inſtr. p. 150. We likewiſe find it recom- 
mended in the Diſcovery of the Secrets of Nature 
(Entdeckter Gruft aller Geheinniſſen), and which 
is for the moſt part approved of by STRIDSBERG, 
in his Swediſh Agriculture ( Svenſka akerbr) :, not 
to ſpeak of ſeveral. rules which have been leſt us 
thereupon by VALLEMONT, in the place above- 

G 4 quoted; 
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hiibled; Cet TKTUT MAN, it c 2 
Kalender (Zittaus iſche Calendar ) 2 the year * 1740; ; 


100 
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KuNHoLD, in his Occonomical Experiments; Jo p 1 
NK fr 5 

WALLENBERG, f in his Collien 7 V Writers mn on f 


Work of Nature ( Saml.  Noturl. Zuiko by bern); 


W »} 


BRO0KMAN, | in his Huſh. Bok, and others, who 
all agree in mixing ſome rich draining US a dung. 
Bill, or ſomewhat of that kind, with a ley : 0 tre 
But we obſerve in regard to this Kind of ley, th that 
the whole artifice re/ts upon a falſe hypotheſis, namely, 
that nitre is a vegetable ſalt (See Chap. XIII. 
Sec, 8.); and that ſo great a quantity of nitre is 
badly employed, ſince no advantage can be derived 
from it, but rather hurt (Sect. 10.) It is ſomg- 
times remarked that vegetables grow uncommontly 
well after their ſeeds have been ſteeped in theſe 
mixtures: this effect ſhould be imputed to the 
union of the oily and watery principle, rather than 
to the nitre. As to the reſt, the nitre excepted; 
theſe mixtures are near a-kin to thoſe HHH ard 


ana of altaline ſalt and oil (ect. 175 * 11991 


v Avitfer S 1 ho on or 
* 8 Er. XIX. bag 1 

I kai to compound ſpirituous ſteeps, «they 

are of different kinds. Some have endeayoured to 

& #4 4 * — 


wer of Seeds by Art. 
extract the eſſence of dung with wine, or p irit — 5 
wine (See WALLENBERG, in the place above- 
quoted); others haye tried to ſeparate a ſome- 
what from nitre (ſee Jon Gorsch. Tx Axxus's 
D. de Calce viva, p. 26.) others, from the 
beds of vegetables, and imparting their extract to 
other ſeeds. But as we before obſerved (Se. 8,. 
16.), ſpiritous. Iiguors deſtroy vegetables, rather 
than ſerve them for food: beſides, it is known 
that thoſe ſpirituous ſubſtances, being of a volatile 
nature, eannot adhere long to the ſeeds, but ſoon! 
evaporate,” It is evident then, that it is a miſap-- 
plication of wine, and of ſpirit of wine, to en- 
deavour to make them anſwer a purpoſe. i in which 
they are even hurtful. . 


SECT, XX. 


Fram what has now been ſaid, it plainly appears, 
that no ſteep for ſeedsi is abſolutely ſafe, but that each 
has it's particular, dangers (Sect, 7.) But if, not- 

vithſtanding this, any are. {till determined to 
recur to ſteeps, we cannot too much exnort them 
to prefer, and to uſe with moderation, thoſe which 


are compoſed of Simple rain or ſoft water (Sed. . 
10.), 5 of ne, *. and altaline mixtures 
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We are now to inquire wherein lime and (oil + 


57 applied ry, and mixed with the ſeeds Which a 
to be fown, and alſo the  fumigating of feeds, a 
contribute to the advancement of vegetation. 
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: „ caſy to infer from what we have fag ; 
Seck. 11. and Chap. X. what ſhould be though E 
of mixing dry [ime with ſeeds: we will only ad 

here, that dry lime will ſcarcely adhere to d 
ſeeds, and that it conſequently produces then 
much leſs conſiderable effect, than when it i 


. . . „Ferne q 
mixed with the ſoil. : 


_ '$zcer. XXIII. Nd WW 1 

_ 7 according to chemical analyſis, is com 
poſed of oily, ſaline, watery, and earthy particles M- : 
| which may be ſeparated by infuſion and diſtillation FI- : 
Common water diſſolves about a fourth part of ſoot 
which is gummous, and compoſed of oil, water 
earth, and falt (Chap. I. SeR. 9.) One may 
therefore extract from ſoot, by the means of water, 
parts homogeneous to thoſe of vegetables (Chap. IL 

Sect 


r 
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55 ect. 6. ) Butjt has a certain bitterneſs, 3 
10 by an alkaline ſalt combined with the oily Hyrts, and 
n „np oi WOT ITE 

nd which proves it to be ofa Japonacerus 1 0 where 
| W Dall 12 

69 2 by it refolves the thick and viel 1 Juices in . 
* 1 is allo for this reaſon, "that it is an enemy to 
worms, Beſides, on account of the oily or- in- 
1 flammable parts which it contains in great abun- 


dance, it reſt ifts cold for a long time, and recerves 


5 from the air a greater degree of heat. Sogt has 

\ I alſo the power of retaining long the watery parts 

LIP and. moiſture, Py: like the aſhes: of dals 
moiſtened. 0 5 


Soot contributes then to the advancement of. vege - 
W tation, EL 

I. Materially, by ſupplying the TM of the F 
beſt dung, for the nouriſhment of plants. 


2dly. Infirumentally, and that 1, by receiving 
and retaining. heat; 2, by retaining long rain- 
water; 3, by reſolving the glutinous parts of feeds ; - 
4, by preſerding them from the injuries occaſioned by © 
worms 3 5, by deſtroying, by means of its alkaline * 
ſalt, the acid as well in the earth as in the ſeeds. 
Soot, when uſed in too great quantity, hurts 
alſo 'y its acrimony, which is capable of ſtopping .- 
| G or 


92 156 e Of Promoting e e 
or even deſtroying all fermentation in the ſeeds 
and even of corrodipg vegetables. 
Every one will eaſily perceive. from what ku 
no- been faid, that t ſoot uſed with moderation wa 
be of very great ſervice, , if it is mixed, but in a 
leis quantity, with the earth, in lieu of dung; 
and that, on the other hand, it cannot produce 
the ſame effects by mixing it only with the ſeeds 
becauſe dry ſoot adheres but ſlightly,, it is eaſi 
diſſipated, and that, beſides, it's principal-utility 
is. derived from it's extract, or from the watery 
tincture which nature prepares in the, earth. 
Remark. The Engliſh. ſet great Ann wpor 
ſoot, though the ſoot of ſea- coal, or pit-coal, 
cannot produce the ſame effects as that of 
| 20004. (See Allgem. Haufpalt and Landiviſ. 
whe oh, +» e. Univ. Oecon. & Agricult. 
There is even a great difference betwee 
' the ſoot of different woods, which ought t to be 
conſidered. Alſo, the ſoot of. kitche 
chimnies is more. ozly, and that of othe 
chimnies more alkaline: the former ſhoule 
be applied to ſandy ground, the latter t 
low clayey land. The Engliſh eſteem 


quarter of. a ton. of ſoot equal to a whole 
| load of dung. W 
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Soot proceeds from ſmoke, as experience dens; 
therefore there cannot be any great difference be- 
tween tlem. For this reaſon, ſome. have re- 


commended, inſtead of ſoot, ta- expoſe-the feed to- 
ſmoke,. in order to promote vegetation ;; and it is 
not to be doubted that ſmoke penetrates the coats 
of the ſeeds, as may be concluded from both the 
broun colour and the bitter taſte of beer. made of. 
malt, which has contracted that taſte and colour: : 


by being dried over a kiln. 
The effects which: we have aſcribed to ſoot: 


(Sect. 23.) authorize us to believe that fumigation 


prevents that too great acidity of. the : ſeeds. which 


hurts their fermentation, . and that it prevents the. 


effects of external cold, and drives away worms : 
but if we conſider at the ſame time, that the fu- 
migation cannot. be inſtituted any other way than 
that the heat, which accompanies the ſmoke, ſhall 
diſperſe the watery and volatile parts of the ſeeds, 
nor without it's communicating to the ſinoke itſelf 
a certain acrimony; we ſhall eaſily "conceive that 
fumigation retards more or leſs: the fermentation, 
or germination of the ſeeds, in proportion to their 

9 
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trouble and expence. 


138 * pramoling, Sc. 
being more or leſs dry, as is the caſe in old ſeedy 
(Chap. III. Sect. 9 Ne 5.), or by communicat 
ing too great ꝝ degree of e, totally deſtroy 
all germination. 

We conclude then, that if recourſe i had to 
the fumigating of ſeeds, that fumigation ought to 
be very gentle, and the ſmoke as cold as Poſſible: 
but firſt it ſhould be weighed, whether the utility 
accruing from fumigation can compenſate for the 
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S Er. I. Sl vp 
1 H E manuring of land is that operation by 


which i iS communicated to it the ſubſtances. = 
from which vegetables can draw a ſufficient nou- | 


rihment. 
Remark. ZIxck, in his Lex. Oecon. gives us 


a very ample account of manuring, which. 
we do not think neceſſary to inſert here. We 
content ourſelves with only obſerving, that | 
he does not at all agree with the theoretical 
principles of: chemiſtry, when he ſays, that 
the oily particles added to the forl excite a kind” 
of fermentation with the oily particles previouſly 
in the earth, and with the moifture of the air, 
and that from thence are produced ſaline, oily, 
urinous, empyreumatic, inflammable, alkaline, 
Sc. particles, which open the ſeeds. of plants, 
and enable them to grow. Every one in the 
leaſt converſant with chemiſtry will readily 
perceive the futility of this reaſoning. 
DECT, 


AP, 
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S Rr. II. 
It appears evidently from former demonſtra- 
tlons, that vegetables ſtand in need of 2 certain 
homogeneous matter, to make them grow (Chap. 
II. Sect, 6.) : but if neither the oi (Chap. VII.), 
nor the ſalts, can be conſidered in themſelves as 
principles for the nouriſhment of plants (Chap, 
XIII.); there can be. no other analogous ſub- 
ſtances in the earth, from which vegetables draw 
their food, than the ozly and the watery particles, 
as we have ſhewn in Chap. VII. Seat, 4. From 
hence it follows, that the manuring of land conſiſts 
chiefly in communicating to it a ſufficient quantity of 
csily and watery particles. 

Remark. Having before given (Chap. IV. and | 
V.) an account of the nutritive matter Ii oil 
furniſhed by the air, we here ſpeak only of il ve; 
fuch matter in the ſoil, as a derive. 28 


their growth from. | no 
2 S Ec r. III. 2 
ha) 


The ſubſtances in which there is a wii Ch 


of oily and watery particles, conſtitute. the; beſt 223 


manure . 2. ): but as oil and water, in 2 
fluid 


C ; 4 
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fuid ſtate, and in too great quantity, do more hurt 
man good to plants Chap. VI. Sect. 11, 12. 
Chap. Av. Seck. 1 4.) and as they cannbt pene- 
nate the p pores of edit unleſs they are ſubti. 
lizid and reſolved lo vapours ( Chap. II. Sect. .); 
the beſt matters for manure are, thoſe'which afford 
atenuated oils, and a water reſolved into vapours. 
Now it is obſerved, that oil is attenuated; and water 
ſolved! info vapours, in thoſe ſubſtancs'whoſeih-" 
terior parts are ſabje& to motion, or liable to putrẽ 
faction: from whence we conclude: that mattths 
if this kind, fubjeft to fach internal r con- 
ſilute the bet nouriſhment of ee 1 920» 


1 * . — \ »= 
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S Ker. * * 
It is well known, that there are fue bindt of 


oily particles, namely, the arial, the mineral, the 


vegetable, the animal, and a mixture of theſe. But 
as the oily particles of the mineral kingdom have 
no affinity with thoſe of vegetables, as appears 
from an analyſis of them in Chap. I. and as we 
have already treated ſeparately of the a#rial, in 
Chap. V. we ſhall here ſpeak only of the-wepe- 
table and animal oils, and their mixtures, 
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have ſaid in Chap. II. concerning the principle 
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manures are leſs durable than the mixed, and 
that the animal is leſs durable than the vegetable 
the mixed ſhould on this account be preferred. 


riaber and more durable it ju neceſſarily be. It is 


ferred to others, and that the dung of bell. fed 
eattle is infinitely better than that of leam ones, as 
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SzxcT: V. 


Theſe preliminaries, together with what We 


of vegetation, authorize 1 us to draw the following 4 
concluſions. F 

1. The nearer the a intended for manuri 5 
approaches to the nature of vegetable ol, the bette 8 
it is. Therefore, all other things being equal by 
vegetable manure ſhould be preferred to that hie 8 


18 mixed, and this laſt to animal manure alone. 
2. The ſeener the oily particles contained in th 
m tter which is to ſerve for manure are conſumed 
the leſs can they be prefitable to the huſbandman. But 
as it appears from experience, that the vegetab!: 


3. The more otly particles there are in matter, the 


for this reaſon that mixed manure ſhould be pre 


C. G. Boyt has obſerveck in his bock intitled 


F 1 7 Sv. Landth. p. 54. 
4. Th 
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4. The more the matter which is to ſerve for ma- 
mre is diſpoſed to putrefaction, the more eafily it is 
ſutilized, and reſolved into vapours (Sect. 3.) 
On this principle, the animal manure ſhould be 
preferred to that which is compoſed of the animal 
and vegetable, and this laſt to the vegetable manure 
zone; and hence alſo, dung mixed with urine is 
by far preferable to dung not mixed with urine, 
independent of the conſideration that it acquires 


by this mixture a greater quantity of oily particles, 
(See Chap. XIV. Sect. 13. andalfo C. G. Boys, 


|, c. p. 185.) | 
Remark. The dead bodies of animals (ſhould by 
no means be buried in arable land, on ac- 
count of very many evils which might ariſe 
therefrom. But they conſult perfectly well 
the intereſt of their land, who leave their 
cattle upon it during the night, incloſed in 
fields, in order that they may fertilize it by 
their dung, urine, and perſpirable matter; 
and this method will be ſtill more advanta- 
geouſly practiſed, if the land is firſt covered 
with a layer of ſtraw, to prevent in. ſome 
meaſure the evaporation of theſe manures, 
and if all theſe matters are afterwards. 


plowed in, 
SECT. 
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Dung is à vegetable ſubNance ground ſmall, as 
proved by remains of vegetables found in it 
mixed with the ſaliva, the juices of the Alomoch 
inteſtines, and the bilious matter, of animals. Dun 
is therefore a mixed body, readily putrefying, con 
taining an unctuous matter, very nearly approach 
ing to the nature of vegetable oils. It comm 
nicates a laſting manure, which is obtained wit 
little trouble, and very cheap. It is therefore be 
yond all doubt, that dung ſhould be rankec 
among the beſt manures. 

Remark I. They ſeem to be miſtaken, wh 
aſcribe the richneſs given to land by dung 
to a certain ſaline ſubſtance, more or le 
inherent in the dung, as C. Danna 

EskILLSsoN teaches, in his Hb. Rin. p 
100: for if we examine attentively the ve 


experiments which that author made vit 
leys of different ſorts of dung, and vit 
acid ſpirits, alkaline ſalts, Ic. it will ap 
pear, that, far from finding in them alkalin: 
falt, ſulphur, and nitre, in abundance, a: 
he thought, he- diſcovered in them only Ant 

Ns, 
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very little volatile alkaline ſalt, depending 
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on the putrefaction more or leſs prolonged, 


and an oily principle united with the water 


by means of that falt, Conſequently, all 


the difference in dung depends ſolely on the 


quantity of it's unctuous particles, and their 
ſolubility in water. The quantity of the 
unctuous principle may be known by diſ- 
tillation, and it varies according to the 
quality of the animals (SeR. 5. Ne 3.) The 
more the dung is unctuous, the warmer it 
is. Hence the dung of fowls, which feed 
on ſcarcely any thing but ſeeds, is hotter 
than that of horſes, the dung of , horſes 
hotter than that of cows, and ſo of others. 


AN II. M. Dunamer pu Moxctav, 
in his Traze de la Culture des Terrei*, hav- 
ing adopted the falſe principles of.an Engliſh 
writer, JETHRO T'ULL, on the utility of 
dung, could not but draw, from thence 


| wit 
II ap 


alin Vrong concluſions: but as his theory has 
ce, 1Y »The fübſtance of that juſtly celebrated work is 
only 


wntained' in M1LLs's Treatiſe of Hiſbantry, Quarto. 
ver” 
been 
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been propagated in other writings, and par- 
tieularly in the bock intitled Allgem. Hauſbalt. 
und. Landtwiſſenchh. p. 238, &c. Univ. Oe. 
conom. & Agricult. we will here give it a 
brief examination. 

1/. He ſays, that dung operates in the ground 
ouly by dividing, as well by its putræfaction as by it's 
interior motion, the clods of the earth, whereby the 
ieterior pores of the earth are multiplied, in propor- 
tion to the increaſe of it's ſurface ; and the more nu- 


merous the pores of the earth are, the fitter it is to 
communicate it's nouriſhment to vegetables, But as 


the diviſion of the clods of the earth can be ſtill better 


effetted mechanically, by means of the plough, than, 
by dung, he thinks he may from thence conclude, 
that the common method of enriching land with dung 


78 uſeleſs. 


Now it is eaſy to demonſtrate that this reaſon- 


ing is founded on three falſe hypotheſes. 

a. M. Dunamer ſuppoſes that vegetables draw 
their nouriſhment from the earth only, or from 
an earthy ſubſtance ; and he lays down this hy- 
potheſis as an ax:om. But we have evidently de- 


monſtrated, in Chap. II. that it is contrary to 
the 


on- 
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te whole mechaniſm of vegetables, as well as to 


aperience (Chap. VII. VIII.) 


. He ſuppoſes, that dung does not contribute 
vvegetation materially, but inſtrumentally, in 
roducing by it's putrefaction and interior mo- 
on, the diviſion of the particles of the earth: 
ut every one knows that this hypotheſis is con- 
rary to experience, not to ſay farther, that one 
nay even fertilize land with dung which is already 
i#t:4, and that, beſides, the motion of the pu- 
refaction, being purely internal, does not extend 
v the external bodies. The anonymous author 
if the Hauſb. und. Landtwiſ. i, e. Oecon. & Apri- 


We. ſays, that dung ought to be conſidered as a 


rment, which communicates it's motion to the 
earth: but he ſhould have conſidered, that matters 
n fermentation cannot conimunicate their internal 
notion to any other matters than ſuch as are com- 


Wvoſed of particles of the ſame nature, that is to 


ay, homogeneous. Now neither the mixture, nor 


the diſpoſition of the particles in mineral earth, 
render it fit to receive the motion. 
c. He lays down as a fact, that the dividing of 
the particles of the earth is equivalent to dunging : 
but 
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but both huſbandmen and gardeners know the fal- 
ſity of this hypotheſis. ' Beſides, we have demon- 
ſtrated in the foregoing chapter, that a ſoil too 
much divided and too light, is not the moſt pro- 
fitable, on account of the great evaporation to 
which it is liable *. j 
aaly. He ſays, that dung communicates a di Bae 
taſte to plants. He ſeems then not to have known, 
that the food of plants is converted, during their 
growth, into an analogous ſubſtance; and that 
putrid ſalts difficultly penetrate the pores of ve- 
getables. This laſt truth is confirmed by Colu- 
MELLA'S experiments: for he watered a vine with 
putrid urine, and obſerved that neither the grapes 
nor the wine had contracted any bad taſte, 
KRAFTIUs's above-mentioned experiments prove 
alſo the ſame truth, As to the, reſt, we muſt re- 
mark here, that it would follow from M. Dy- 
HAMEL's ſecond hypotheſis, that the juices of dung 
enter into vegetables, ſince theſe contract their 
taſte (which however is expreſsly denied in another 


* T muſt, however, here refer the reader to the illuſ. 
trious M. de CHATEAUvIEUX's Experiments, in which 
that opinion is abſolutely contradicted.” See te $ 
Syſtem Practical Huſbandry, Otavo, 


place, 
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place, by the writers we have juit quoted); and 
therefore, that it's uſe is by no means confined to 


the dividing of the particles of the earth. 


zaly. He alledges, thitibervare idee pete 
which are poi ſonous and dangerous to health, becauſe 
it generally harbours venomous creatures, To re- 
fute this prejudice, we anſwer, that experience 
proves that poiſonous vegetables planted in dang 
loſe much of their noxious quality, or atleaſt, that 
they never become more poiſonous, - Beſides, it 
is not true that dung is of a poiſonous nature, and 
that there are ard venomous creatures ON 

in it. | | 114.04) 
4thly. He likewiſe Pots that 48 i: * Free to 
fill the ground with weeds, eſpecrally darnel. We 
anſwer, that their growth is owing to the culture of 
the land, more than to the dung that is laid on it. 
We grant, indeed, that the dung of horſes may 
often produce this effect, becauſe it is pretty oom. 
mon for horſes to void whole the ſeeds or corn 
which they have ſwallowed without chewing them : 
but the huſbandman is not ignorant that this in- 
convenience can be remedied by culture alone. 
C:w-dung, and the dung of other ruminating 


H animals, | 
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animals, makes a very good manure, in which 
there are none of thoſe ſeeds. 

thy. andlaſtl yHe maintains that dung attra& 
worms and inſets to ſeeds or plants. We partly 
agree with him in this: but as that multitude of 
worms which are in the earth depends in a great 
meaſure on the badneſs of the huſbandry (Chap, 
XIV. Sect. 6.), we think this evil may be reme- 


died by a good culture, or by other means. 


The vegetables generally uſed for manure are 
either in a ſound, or in a putrefied ſtate. Thoſe of 
the former kind, as, for example, the leaves of th: 
fir and pine, the bark of trees, their boughs or twigs, 
bits of wood, ſaw-duſt, &c. contain, it is true, a 
ſubſtance analogous to that of vegetables : but as 
they do not rot eaſily when ſpread upon the ground, 
and beſides contain but very little of unctuous and 
watery parts, they of courſe cannot be of any 
laſting ſervice : from whence it evidently appears, 
that dung ſhould be preferred to them, as forming 
a better manure. They are however ſerviceable, 
in that they abſorb the acid of the land ; though, 
if they are uſed in too great quantity, they com- 

7 municate 
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Of manuring of Land. 17 I 
municate to the earth itſelf a part of the acidity 
with which they are fraught. Hence ariſes the 
opinion of ſome, who think that the mixture of 
theſe kinds of vegetables renders land of a | four 
or acid nature, 


S Er. VIII. 


We rank in the claſs of deſtroyed vegetables, 

1. The Black mould and turf, of which we 
treated in Chap. VIII. 

2. Soot, of which we pointed out the nature 
and properties in Chap. XIV. Sect. 24. 

3. Coal-aſbes, which many eſteem on account 
of their property of attracting and retaining water, 
and of abſorbing the acidity of the earth. How- 
ever, they cannot in themſelves contribute to the 
nouriſhment of plants, ſince no unctuous nor 
faline ſubſtances can be extracted from them. 


8 REC r. IX. 


Tt is difficult to ſay preciſely at what time land 
ſhould be manured. The principal points to be at- 
tended to in this reſpect ae, 

1. That the land be dry, and thereby fi to re- 
ceive and retain the unctuous parts of the manure. 


1 2 2. That 
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2. That the manure he ſpread without delay, 
and diſperſed as equally as poſſible. | 

3. That it ſhould alſo ſpeedily be mixed anich 
the earth, and buried at a proper depth, in order 


that the oily and watery particles may not fly 
1 


The autumn ſeems therefore the fitteſt time for 
this work, when the earth is dry, | 


SECT. X. 


Too much dung may do hurt, 
1. In a warm and light ſoil, by giving it a au 


greater degree of heat, which in a manner burns 


up vegetables. 

2. Ina ftrong'ſerl, by ki the 2 ſhoot 
up too faſt, in which caſe they ſeldom ripen well: 
they produce larger leaves and ſtronger ſtems, but 
ſmaller ſeeds (Chap. III. Sect. 8. N? 3.) 

The manure ſhauld therefore be proportioned to tha 
nature of the land. 


' 


8 1 c . XI. : 


That the manure may be eee to the 
land, (Sect. 10.) it is neceſſary to obſerye the fol- 
lowing rules, 


1/1, The 


0 
i 
0 
— 


I 
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2. The wetter, and conſequently the colder land 
is, the more dung it requires; for it's cold nature 
ſhould be corrected by the heat of the dung. 
2d. A drier ſoil requires leſs dung, leſt the too 
great heat ſhould burn the plants.. 
34. Clayey lands, and thoſe which are of a ſtill 
colder nature, (Chap. XI.) require a dung which 
if not putrefied : human ordure, the dung of fowls, 
of ſheep, of goats, of hogs, and of borer, are fitter 
for them than any other dung. 
4th. Mull, being generally drier, (Chap. X. . 
does not require ſo great a quantity of dung. 
5th. Gand land, being naturallyhot, (Chap. XII.) 
and ſuperficially covered with a layer which is ſtill 
more ſo, requires a putrefied dung: that which 
is not putrefied may alſo ſuit it, but leſs ſhould be 
laid on at a time, and oftener. wit 
| Remark. From what has now been ſaid con- 
cerning the nature of lands and of dung, 
- Whether more or leſs hot or cold, it is 
eaſy to judge of the quality and quantity fit 
fo each ſoil. Of all dungs, the human is 
the hotteſt, and' that of cows the coldeſt; 
the dung of fow!s is hotter than the dung of 
fp; ; this laſt is hotter than the dung of 


H 3 r horſes, 
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horſes, and ſo of others. (Set. 1. Rem. I.) 
The dungs moſt commonly uſed, are thoſe 
of cows, horſes, ſheep, and hogs. _ 
6th. As no dung laſts above fix years in the 
ground, and after that time produces no ſenſible 
effect, it is neceſſary to renew the dunging of the 
ground every ſeventh year : but if the ſoil is fandy, 
and it has been dunged with vegetable ſubſtances, 
(Sect. 7.) that renewal ſhould be made ſooner a 
oftener. 5 
Remark. The nature of the vegetables that 
are mixed with the dung, as well of thoſe 
which yet remain ſound (Sect. 7.), as of 
thoſe which are deſtroyed (Sect. 8.), gives us 
eaſily to know what judgment to form of 
them. This cireumſtance in particular ſhould 
be carefully attended to, namely, that the 
mixture of heterogeneous ſubſtances, ſuch 
as lime, aſbes, &c. rather leſſens the quality 
of the dung, than renders it better, eſpeci- 
ally if they are mixed in too great quantity; 
for they conſume the unctuous parts by 
their corroſive nature. 20 
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SHA P. XV. 
_ OF THE MIXTURE OF EARTHS. 


SECT. 1. 


ORN cannot grow ſucceſsfully, unleſs the 
earth is duly mouldered, on the three follow- 
ing accounts, 

1. That the roots may the more eaſily, and 
without hinderance, extend themſelves, 

2. That the air may have free acceſs to the roots 
(Chap. V. Sect. 14.) 

3. That the food of plants, intimately connec- 
ted with the particles of the earth, may with equal 
eaſe be every where applied to the roots (Chap. II. 
Sect. 5. No 2.) 

| Remark 1. M. Donau Du MoxczaAvu, in 
7 the book before quoted, has treated at large 
of this laſt circumſtance, as being the chief 
object to which our attention ſhould be 
turned ; founded on his opinion, that ve- 


. . gctables draw the principal part of their 
; H 4 food 
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food from the earth (Chap. VII. Sect. 1, 
and Sect. 6. Rem. II.) ; and that therefore 
the duly preparing the carth is, of greater 


1 utility, Indeed neceſſity, than all. kinds of 


manures. But we have already ſufficiently 
refuted this opinion, the fallacy of which will 
hereafter appear ſtill more evidently. 

Remark II. They who place in the number of 
manures the different kinds of earths, ſuch 
as clay and calcareous ſubſtances," confound 


the effects of manures with that of mixture 


of earths; for want of knowing, that the 
plentiful erops which ariſe from ſuch mix- 
tures, ſhould not be attributed to any mat- 


. ter which ſerves as food of plants, but to 
the looſeneſs and preparation which the 
earth acquires thereby. 


SECT, II. 
Too light a foll is expoſed to the various injuries of 


the air; for it eaſily loſes it's rich and watery par- 
ticles by evaporation, and ſtill more readily ad- 
mits heat and cold to the roots of plants, which 
are thereby either dried up, or chilled, On theſe 


accounts 


flances, not yet altertd,. ſeem proper applications. 
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- accounts the huſbunmam reaps — rofit 1 
ane (Chap WIL Sen 2 * 


Remark. "Gardeners Preer” a light ſoil, — 
Ee they Lan prevent theſe il injuries by \ . 


Ane other means. The 5 andman, on the 
eonitraty, chooſes a fron foil.” Eber. VII. 


„eee mann 


N 94 —— : + * £ +4 E 4 * « * — 


"Ts 828 T. III. 
To Shiny and foo J. ght foils are each attended 


wich inconveniencies. (Sect. 1, 2.); and therefore 


it ĩs neceſſary to obſerve a proportional mean in the 
mixture of them, on which we ſhall make the 
following obſervations, ' 


1. A ftrong foil t to be rendered in -a certain 7 
lighter, but yet to retain a 'proneneſs to tenacity (Sect. 
I, 2.). Hence it arifes, that the tougher and colder 
a clay ts, the more it ſtands in need of being cor- 
rected by ſand, or peat- earth; and the more it 
abounds with acid, the more it will--be benefited 
by marle, by afbes of every kind, by lime, or by 
other ſuch like abſorbent or heating ſubſtances, . If 
it is too mo it, the auft of coals, or vegetable ſub- 


ih 


8 H 5 Remark. 
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Remark. The proportions of different. ſub- 
ſtances neceſſary to render ſoils of; a due 

_  conſiſtence, may be determined in the fol- 
lowing manner, Mix the ſoils in a certain 


proportion, add water to them, and if the 


mixture adheres. too ſtrongly together when 
dry, then more of the light ſoil ſhould be 
added; and if, on the contrary, the mixture 
falls aſunder too eaſily, more of the binding 
earths ſhould be added, till the foil is ſuch 


as that it falls eaſily into {mall bits: then it 


is ſaid to be a proper ſoil. 

2. Soils which are naturally too moi, | thould 
have ing fubſtances added to them, as menti- 
oned in Chap. VI. Sect. 11. and to thoſe which 
are 100 dry, ſhould be added marie or clay, becauſe 
theſe attract moiſture, 

Remark. It muſt be obfarved, that as ſome: 

plants delight in moiſture, and others in 


dry ſituations, regard ſhould 1 be had 
to this iltcrence, 


8xe = IV. 
This mixture of ſoils may be performed three 
Ways 3 


1. By 


ne 


8. 5 


1 
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t vale IB wk ao mm i Wl" is to 
be added. 
2. By mixing dung with it before it is added, 
thereby to enrich it, 


3. By digging on the ſpot for fuch ſubſtances as 
are wanted, and, if found there, mixing them 
with the ſurface, 


an iel W: 


As it is certain that earth which has been i im- 
pregnated with ſome rich manure, promotes vege- 
tation more than earth which is not ſoimpregnated ; 
it is evident that they act wiſely, who, if they can, 
mix dung with the earth which is to be added to 
the ſoil (Sect. 4. Ne 2.) | 

Remark. Though the earth thus mixed withh 
the dung enlarges the heap, yet we muſt 
not think that it adds any thing to the food. 

of plants; This mixture may, indeed, in- 

tangle the rich particles which might other- 

wiſe be loſt, and ren them ſo as to come 
more at the roots. 


H 6 SECT; 


| 
oy 
| 
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1 Fan has never been turned up, or 
' expoſed to the action of he air, is by ſome called 
barre, by. others virgin earth. This earth is 
very different in different places, being ſometimes 
of the fame quality with that over it, and at other 
times of quite another quality. It is ſometimes 

ſand or gravel, and at other times clay or marle; 
conſequently ſometimes better; and at other times 
- w2#rſe, than the mould which covers it. Judg- 

ment is therefore neceſſary in determining whether 
it ſhould be plowed up. In general we may con- 
olude, that the richer or better quality it is of, and 
the deeper it goes, the more profitable it will be 

to raiſe it to the ſurfate ” deep an and to mix 

it with the upper mould. | 

| Remark. Philoſophers have differed much in 

' their opinions of this earth. HorrMAx, 

* and more particularly Joan Frxep, Nxu- 
' MAN, in his book intitled von dem Kornban, 

and alſo in his treatiſe von der wilde Erde, 
c. (i. e. on un-tamed land), were of opinion 
that this earth is abſolutely barren, and that 
it is always prejudicial to raiſe it to the ſur- 
; face, 
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face. In ſupport of this, they quote an ex- 
ample. mentioned in Dzns's Monatliche 


Biytruge, (Monthly Guide) p. 181. bf a 
man / whe rendered à field barren by raiſing 
ſand to the ſurface. They alſo alledge, 
that none of the manure mixed with th&foil 
reaches this earth, but that it rathet aſcends 
anto the air or plants. *. A. HERTZz OO, 
in Occon. Narbr. (Ac:ounts of Economical 


Improvements); Vol. II. p. 18. Nꝰ f. and 
J. G. Onrhius, in Vol. II. p. 18 and 19. 


af the ſame work, are of a contrary opi- 
nion, and declare that they have not 'only 

= ſieen fields which have. been plowed deeper 
than ordinary yield plentiful crops: without 
8.9) manure z. but alſo that poor ſoils, on which 
new earth has been ſpread, have proved 

1 1 more fruitful, and continued ſo, \than if 
they had — manured. Dx LA, Quin- 


TINIC, in his Infrudtion for Gardens, F. 2. 


f Chap. IV. Sect, 2. and PETER KneTz- 
schukER, in Occon, Pratt. with many others, 


agree in opinion that it is of great ſervice to 
trench ground. 


"The 
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Ihe better to ſhew what judgment ſhould be 
formed on this ſubject, it is proper to lay down 
the following rules. eren t lente 
17. If the virgin earth does not b eceed the ſur- 
face in goodneſs, or is not at leaſt equal to it, the 
beſt way is to let it remain untouched. 

24. If this layer of earth is not above half a 
yard deep, it ſhould be ſparingly diſplaced, how- 
ever good it may be; for if the layer is broke 
through, the goodneſs of the manures may be 
loſt by it's ſinking into the ſoil below. 

34, We agree with NEUMAN, that heat draws the 
rich exhalations out of the earth : but he has ſurely 
forgot, that the richneſs conveyed into the earth 
may be carried down by the rain or ſnow-water, 
if a paſſage is afforded to it; and on that account 
ſuch paſſage ſhould not be made. If ſand or gravel 
lies underneath, they ſhould not be touched. 
4th. It is to be obſerved, that this virgin earth 
may have in it ſo ſtrong a mineral acid, as to be 
prejudicial to vegetables (Chap. VI. Se. 8.) ; 
and that it cannot be rendered looſe by light or 
few plowings. It muſt therefore be frequently 
turned, in order that, all it's parts being expoſed 
to the air, it's hurtful particles may be carried off, 
and it may be impregnated with whatever it may 

receiye 
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receive from the air. Thus, earth which is very 
zarren when firſt turned up, becomes afterwards 
very fruitful; becauſe it attracts the contents of 
the air more ſtrongly than earth which has been 
long expoſed to it. On this principle, * benefit 
of trenching may be fully underſtood, © 


CHAP, 
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S E CT. I. 


E need not repeat the reaſons already aſ- 

ſigned for frequently ſtirring tb earth; 
(Chap. V. Sect. 8. and Chap. XVI. Sect. 1.) but 
muſt add, that, in uncultivated land, graſſes 
and many other weeds grow, which conſume the 


food of uſeful plants, and by binding the earth 
with their numerous fibrous roots, render it hard 


and compact: likewiſe, that water lying long in 
the crevices of the earth, contracts an acid which 


is prejudicial to corn. Theſe inconveniencies ren- 


der plowing neceſlary ; 


1/2. In order to expoſe every part f * eue ta 


de influence of the air. 
2dly.. To diſſipate the hurtful acid. 
3dly. To extirpate the roots all weed. 
Abi. To render the earth looſe," by though 
mixing with it the manures of. any kind laid onit i 
Remark, 


th 
of 


Se 


tio 


or 
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Remark. It may be faid, that drains will rid 
the earth of the acid complained of. This 
is true ſbi für as the acid depends on ſtagnat- 
ing water: but there is a mineral acid com- 

bpined ſocmetimbs fo eloſety with the earth, 
that nothing will take it off, but this ex- 


poſure to the air. 
3 


SEecT. II. 
4 „ * 


1 a appears from what has been faid ( Sect V ), 
that light looſe ſoils do not require to be ſo 
often plowed as frong rough ones De XVI. 
Sect. 2.) 


Remark, M. Dunamer pu Monceav has 
jiuſtly obſerved (Trait de la Culture des Terres, 
Tom. I. p. 57.) that frequent plowing 
even of light ſoils renders the earth more 
equally looſe; becauſe the finer particles 
may have been waſhed away; and N 
many crevices left in it. 
ee, ME. Ls 
As it is not our intention here to enter into the 
mechanical principles of *agriculture, or deſcrip- 
tions of inſtruments, we Hall only mention the 
chief 


186 Of plowing, of ſowing, 
chief reaſons on which plowing is founded. Theſe 
may be reduced to the following rules: 

I. The more an acid abounds in the foil, and the 
fuller it is of weeds, the mare the earth refuirer to be 
flirred, for reaſons before aſſigned. 14 

2d. Special care ſhould be taken not to leave any 

baulks, or earth unlooſened between the furrows, 
This may eaſily be diſcovered by running a ſtick 
into the earth, and trying whether it is every where 
of an equal depth. It may alſo be known by the 
plough's going conſtantly in a ſtraight line; for 
wherever it varies, a baulk muſt be left. 

3d. The firſt plowing ſhould be given in the uſual 

direction of the field, becauſe the earth will riſe 
the more eaſily that way, owing to the former 
furrows. 5 * 


4th. The ſecond plowing ſhould be given in an 
oblique direction to the former, or at an acute angles 
that the clods may be the more broken, 

5th. The third plowing ſhould be acroſs the 775 
the more effectually to break the clods by this new 
direction. | F 

Harrows, rollers, Ce. are uſed, to break the clods 


fill fmaller, : as well as to 0 drag out the roots of 
Weeds, 


80 
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0 1. IV. 


As to the time of plowing, it may be eſtabliſhed 
25 a general rule, to plow when the earth is moſt eaſily 
divided; for otherwiſe we ſhould loſe our object 
(Set. I.) Hence it follows, that 

1/t, The earth ſhould not be plowed when it is 
wet, becauſe it will then turn over in large clods, 
which, in drought, will bake into hard lumps, 
eſpecially if it be a ſtrong ſoil. 

2aly. . A maiſt ſoil ſhauld be plawed i in a 4 ſeaſon, 
in order the better to carry off the water. 

3. Libs Hit e. = docs 


Zit S095 mar Comin 
ping 3 
| | Szcr. V. 

E deipmeſs of the furrows ſhould be propor- 
tioned to the depth to which the roots of the 
plants cultivated are known to extend, (for the 
reaſons aſſigned in Chap. VI. Sect. 14.) Going 
deeper is ele, if not hurtful, by draining away 
the richneſs of the ſuperincumbent earth (Chap, 
XVI. Sect. 6. Rem. II.). 

| Remark. This queſtion has of late been * 


agitated : many, upon the ſtrength of Wol- 
EUs 's 


187 


of prowng in arip- 


186 


Of plowing, of ſowing, © 


FIUS'S afore-mentioned experiments (Chap. 
III. Sect. ; Hy ng of ure that the 


Loa 34 3 


order that the roots may not only deſcend 


Ken. I.). 1y 36 e 
_ 2dh. The depth ſhould be PO 17 the 


the lower, but alſo branch out the more in 
ſearch of greater plenty of food. It is for 
this reaſon that KX ETZSCHMHER thinks land 
ſhould be trenched (Chap. XVI. Seas, 
Rem.) Others, obferving*that corn fallen 2 
by chance on the ground grows and thrives, Nor 
conclude'from thence, that deep plowing mit 
is not neceſſary. We ſhall make are lem brit 
lowing obſervations on this ſubject: 
. 1H. All fails have not the ſame" Ai and 
conſequently ſnould be | plowed aceord- 
ingly, as before ſaid ( Chap. XVI. Seck. 6. bur 


length of the roots, which being different it 


different plants, they conſequently” requite a 


Pp different depths of mould, 'into:which * on 
Ar, rain, &c. may have admiſſion;'s' „eth 


34. The depth ef thi plowing may. ih 


| be tr oportioned to the depth at which the 2 Fer 


i 
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7 15 laid in the earth ; on which it is proper to 
* ſay a few words, 5 : my) | 

„in 1 

cend i bak SECT. vi. | 

re 1 

s 4 The engl e by covering the ſeed, are, 
kara IA. To ſhelter i it from birds, inſects, and other 
8 | unmals. 


fallen 24. To protect it from the injuries of the air: 
ves, Nor droughts might harden it too much, and rain 
wing might waſh away the rich mould neceſſary for 
fol- bringing forward it's germination. 


3dly. To enable the ſeed, by giving it a proper 
- andflace, to ſhoot out roots and ſtem ; for it is known 
cords Aby experiment, that no ſeed germinates ff it is 
g. 6; fburied ſo deep as to be out of the reach of the 
1»: Yinfuences' of the air. Tur and DUHAMEI 
|, e YÞave ſhewn, that ſeeds which have been covered 
ith, a depth of nine inches of earth, have re- 
ined, without any change for ten years; that 
ome have grown at the depth of ſix inches, and 
ethers better at only one or two. C. DAI MAN 
" 40% Ms LE SON has repeated nearly the ſame ex- 
feld periments. u W Ma. v1 * 

it 


nt in 
-quire 
h the 


1 
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Hence we may conclude, that no ſeeds ſhould be 
buried deeper than fix inches, whilft three or leſs wil 
be ſufficient for others. 


S ECT. VII. 


With regard to the guantity of ſeed, it thould be 
regulated according to the nature of the plant and 
quality of the ſoil : for, | 


1. The richer the ſoil is, and the better order it 


7s in, the thinner the ſeed ſhould be ſown ; becauſe, 


in this caſe, the plants tiller the more, and there- 
by fill the ground the more; they alſo become 
ſtronger, are better able to keep upright, and to 
ripen a greater quantity of ſeed, On the con- 
trary, if ſown too thick, the plants are weak, 
eaſily laid, and ripen few ſeeds. 

2dly. The poorer the ſoil is, the thicker the ſeed 
ſhould be ſown ; becauſe here the gd tiller 
leſs, 


SECT. VIII. 


The time of ſowing is generally regulated by 
the quality of the ſoil, by the ſeaſon, and by 
other circumſtances : but without entering into 
theſe, we ſhall only conſider the autumnal and the 


ſpring ſowing. 


The 


into 
the 


The 
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The autumnal ſowing may be regulated by the 
ripening of the ſeed, which nature in general points 


out as the ſeaſon for ſowing the ſeeds of plants 
that are natives of the climate, 


Remark, When, however, the ſummers have 
been wet and cold, the wheat may ripen ſo 
late, that it will be prudent to ſow old ſeed 
the earlier : for if the ſeed is ſown too late, 
it does not take ſufficient root to ſtand the 
winter's froſt and winds, | 

The time for ſowing in ſpring cannot be pre- 
ciſely determined, becauſe it muſt depend on the 
quality and condition of the land, which” ſhould 
neither be wet nor too dry, but in a looſe ſtate, 
A judicious farmer will manage matters accord- 


ingly. 
Ser. IX. 


The methods of covering the ſeed with the 
plough or harrow are ſo well known, that it 
would be needleſs to ſay any thing of them here. 
On a declivity, the fſeed-furrows ſhould be made 


acroſs the declivity, with only a x gentle deſcent, 
leſt 


% N nie Cevi. 


a leſt heavy rains ſhould carry off 15 finer mould. 


N 1137 11771 Les TY": 1 1 4 ASHES 


Each furrow, 1 is by this — ns 2 drain to the ridge 
4 115% FAM! 902 8 1s 
underneath.” 5 

merle louima WW 20 eb 01744 
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In order that the ſtem of the plant may riſe 
the more eaſily, the incumbent earth ſhould be 


in a looſe ſtate ; for if the young leaves cannot 


pierce through the criſt of the ſoil, they there 
die or rot. That cr ſhould therefore, if formed, 
be broke with harrows or ploughs, before the 


ſowing. 
Sy E C * XI. 


So ſoon as the leaves have pierced the ſurface, 
it's looſeneſs is no longer of ſo great conſequence : 
perhaps it's being then even compact, may pre- 
vent the effects of drought. It is at leaſt a fre- 
quent practice to roll land after the plants are 
come up, by ſome with this view, and by others 
to ſmooth the ſurface, eſpecially where the crop 

is to be mowed. Alſo, the firſt leaves being by 
this means bruiſed, the- plants may perhaps be 


brought to tiller the more, 
Remark, 


uld. 
dee 


riſe 
| be 
mot 


here 
ned, 
the 


ace, 
ce : 
pre- 
fre- 
are 
hers 
crop 
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s be 
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Remark. As we conſider agriculture here only | 

in a chemical light, we, ſhall not enter | 

into deſcriptions of mechanical inſtruments. 
_ 2 1 000 
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HE principal inconveniencies which weaken 19 
ae 310.070 75 bo 1 
plants, or prevent their receiving a due ſnare + 


An n 


; 
of nouriſhment (Chap. II. Sect. 5. Ne 4.), and I 1 
3 may be removed by the induſtry of, men, 


| "are, woods, water, rocks and /tones,' or animals, YN 
high may become burtful, We ſhall now-briefly * 
conſider each of theſe. 4 1151, 61 Dios 111463 C 
Sc.. II. tow 3d 

5225 Trees ht by their ſhade and robts, Which | * 
4 ſhould, never come near a field of cori. \-Moiftffe ff 
01 

la 


and.ſnow te longer in woods thii elles ele, at 
b the air. L 74 wore 


- Remark, A wiſe huſbanditian” will however R 
conſider whether wood or enn not & #7 


profitable, and choofe accordingly. run fn 
7 7 S Er. Hr: 


n 
Of ip Muir of vnirorng, Br. 295 
mex 9. 


Every tree po Eo. he rooted up, 
in qrder to. urn the ground they ſtandſon to better 


ſhade and leaves, which ſother other plants, as 
well as ſour the 1 
8 x : r. . Iv. 
In ora Sid Ww Nene; £48 . H 
n ord er to prevent the in onvenſepejes 
l water ( Chap. VI. Sect. 11.) rains Ron 


de tnade to ca it 
wx (1 0. nile 


Where there ! is a WY in the beld, theſe: 
Anni Huli Fave 4 very gehile deſcent, ted! the 
Water / by u duick carat, ould öh "the 


earth, and make itſelf new cHuntibls. 119 0 bio) 
The moiſter antl flatter @ Wet field i is, er for 


number aud tht har ger tht dunin fhonld'bs! In every 
Afro ey ſhould-he proportionetb do chi qiaritity 


larger. Even hollow drains ſhould be made ds 
near the ſurface as plowing will admit of, chat ſo 


W 


MA water in them may ſoak into the earth, and : 
Da ee plants bag ids 


1 2 
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Special care ſhould be taken that Me drainnbe of 
an equal depth, chat water may no where /fand gud 
Parriſy; and that, in corn-fields, furrows he made 
Remark. Theſe precautions are peculiarly, ne- 

ceeſſary where quantities of ſnow melt in the 
ſpring, or the "_ is ſuhject to inunda- 


Yons, 


"= { 
JJ 


erg vi. 


Mus 18 Hurtful : OY 
IA, When it fall on earth not tet frozen ; Ty be. 
* it prevents the froſt's penetrating into the 
ground to a ſufficient depth, to hinder the Platts 
| from being waſhed away when the ſnow a 
adh. When it melts ſuddenly in ſpring; and 
| thereby renders the land too wet. 01 
300. By forming drifts or great Arche of now 
againſt hedges or trees, or in hollows, from which 
it ſhould be diſcharged; as is done irs northern 
climates, where WI. have e for that ur- 


2 W. \ I Adv; . (IINT AV ore 


S Ec. 


Oltcly widbncgardia le Ex l 


; 8 ny T. VII. 


RIB und lang Ruler are hurtfulg by aε ede 


made they Rand by the'coldnels pf frofly und 


bolllenbn of not gecx 6.) whidhrclaſttlonger 


aröiltrd' thetti than elfe were. Large ſtones ſhould 
therefore be blown up and removed, and rocks 


as intiekr as poſſible. mall tones en general, 


been thouglit to be beneficial. | 10 164 it 
„Or 7 
SECT. VIII. N 
Plants can be preſerved from animals only by 


fences, traps, and Poiſons, adapted to the natüre of 


1150 


each. F Tequent good tilth is the beſt preſetvative 
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a f ales inſefre, Which are thereby — 
from hatching their r young. ron 1 


. We now conchide. with, the faying of Caro, 


to which ſucceedigg ages, have. given the fan, 5: 


olan Oracle. A bar To.the fit thing regu; te in 
' huſbandry: © To head the land i in good arder, What 


to next To plow it well... hat the third? To 

dung il. Pliio not, adds he, at different dapphs : 

plow ſeaſonably. The direction of the firſt funratus 
ſhould 


# 
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ſpoillu b length- Tuays of the field, f and the next 
0. gue o. E , g Ui rest 1 ol 

dns ba dull 
* Quid 75 A Fl gram bene colere. Qait ſecundum ? 
NN tertiam ?, flercoyare. Sul warty id 
ares; teppeſtive ares. Omneiaruug mei ſulcit, mox 
obliguis , fubigt oi. PLIN, Nat. Hill. Lib. XVII 


e. 95 
eis T0 alba N 
, + 'By e dire&ting oblique e far the laſt plowing! 
this excellent huſbandman would ſeem to intend, n wy 
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Illuſtrated with Copper-plates, 
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ntaming Deſcriptions of the Species and Va- 

RIETIES of all the TR EES, SHRURs, HER Rs, 
FLOWERS, and FrviTs, Natives and Exotics, at 
preſent cultivated. in the European Nurſeries; Green- 
Houfes, 75 Stoves, or deſcribed by modern Botaniſts; 
Araligé according to the AAS SYSTEM, With 
mel Naches in Engliſh. To which are added, CA- 
TALOGUEsS of the FrowERs raiſed by the moſt emi- 
nent Floriſts in Europe; with their Names, Colours, 
and Prices, tranſlated into Engliſh. As well as a Liſt 
of the moſt eſteemed FRurrs; particularly thoſeraiſed 
in the Nurſery of the C ians at Paris, and a Co- 
pious Botanical Gleffary. The whole forming an 
uſeful and complete Work, for the Bor ANIS, the 
NuRsERY-MAN, and the (JARDENER, 
By RICH ARDHWES TON, E590. 

lic Ver perpetuum, atquee Alien Men/ibus Alas. Vigo. 
The Second, Third; ant Fourth Volumes, which 
will c Dpdertaking, are in the 


ete this Ne 


Preſs, and will be publ its tigt he rſt of January next. 


The above Work is entirely new, and has been 
already favoured with the Approbation of ſeveral 
Members of the Society for the Encouragement of 
Arts, as well as particular Recommendations from 
many practical Botaniſts and Gardeners, by whom 
it was reviſed in Manuſcript. | 

LONDON: Printed for J. BELL in the Strand, and 

C. ETHERINGTON, at Vork. 


ſince the laſt Seſſions of Parliament, and compre 


l. terature and the Arts in general, when they have 


25 Day is Publiſhed, 
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g 1 


PoliTics and LITERATURE. 


ME Two Volumes of this uſefur and tere. 

ing Work are now compleated, Price Ten 
Shillings in Boards, which contain the P-litical and 
Literary Subſtance of all the public News-Paper 


hend, from that Period, a very full and ac 
Account of the State of Parties in Great-Britain 
, Thoſe Eſſays of real Value, which appear in daily 
Papers, on the Side of Government, and ꝓn that o 
the People, are here faithfully preſerved; the Stateſ- 
man, and the Citizen of every Denomination, may 
collect from them the moſt impartial Information 
concerning the Tranſactions and Condition of their 
Country; nor are thoſe Pieces omitted which regard 


any remarkable Merit to recommend them. It is 
the Intention of this Work. to unite Inſtruction with 

muſement. Original ikewiſe 5 

rom time to time; Notes are added to correct the 
Heat of Party-Zeal, and to illuſtrate whatever is ob- 
cure: A Liſt alſo is given of the New Publications 
with their Prices, 

The Utility of this Undertaking is ſufficiently ob- 
vious ; and as its Merit has not been anticipated by 
any Monthly Performance, we beg Leave in a par- 
ticuiar Manner further to recommend it to public 
Notice and Encouragement. 
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